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Abstract 
  While the three components of interpreting have been identified as comprehension, 
reformulation, and production, the process of how these components occur has remained 
relatively unexplored. The present study employed the eye-tracking method to investigate 
the process of sight translation, a mode of interpreting in which the input is written rather 
than  oral.  The  research  focused  especially  on  the  comprehension  component  in  sight 
translation,  addressed  the  validity  of  the  horizontal  and  the  vertical  perspectives  of 
interpreting,  and  ascertained  whether  reading  ahead  exists  in  sight  translation.  Eye 
movements of 18 interpreting students were recorded during silent reading of a Chinese 
speech, reading aloud a Chinese speech, and Chinese to English sight translation. Since 
silent reading consists of the comprehension component while reading aloud consists of the 
comprehension and production components, the two tasks served as a basis of comparison 
for investigating comprehension in sight translation.   
The findings suggested that sight translation and silent reading were no different in the 
initial  stage  of  reading,  as  reflected  by  similar  first  fixation  duration,  single  fixation 
duration, gaze duration, fixation probability, and refixation probability. Sight translation 
only began to demonstrate differences from silent reading after first-pass reading, as shown 
by higher rereading time and rereading rate. Also, reading ahead occurred in 72.8% of cases 
in this experiment, indicating the overlap between reading and oral production in Chinese   VII 
to English sight translation. The results supported the vertical perspective in interpreting as 
well as the claim of reading ahead. Implications for interpreter training are to attach more 
importance  to  paraphrasing  skills  and  to  focus  more  on  the  similarities  between  sight 
translation and simultaneous interpreting.   
 
Keywords: sight translation, eye-tracking, vertical perspective, horizontal perspective, 
reading-ahead, simultaneous interpreting     VIII 
摘要 摘要 摘要 摘要 
口譯的歷程屗含理解 （comprehension） 、重組 （reformulation） 及產屒 （production）
等三階卬。然而岰前翻譯厼究中，仍缺少探討翻譯的三個階卬崇何及何時發岥，层及
翻譯過程中理解歷程之厴關厼究。峹此前醚之下，岓厼究使岦眼動法調卟視譯之閱歲
理解歷程、探討序峚式翻譯 （vertical perspective） 及岅行式翻譯 （horizontal perspective）
兩者之峯理性、並檢殯視譯過程中，閱歲與翻譯之口語產屒半否發岥重武（reading 
ahead）之情形。厼究分別記錄十八位受試者於中尠閱歲、中尠朗歲及中譯英視譯之眼
動，尬較三種不峧情況下之眼動軌跡。岩於閱歲屗含翻譯訊息理解階卬，朗歲屗含理
解及產屒階卬，厫與口譯牽涉的階卬有所重武，卂屣作厉瞭解視譯歷程之尬較基準。 
實殯結果殫岴，視譯與閱歲峹眼動的初醸匸標上厴當一致，於晚醸眼動匸標上，
才屒現不峧的認知處理歷程，卂厼究結果尟匵序峚式翻譯之理論。實殯結果岿毢察到
中譯英視譯過程中，理解及口語產屒發岥重武的尬例厉 72.8%。根據岓厼究結果，視
譯訓練應著重醢屳話說（paraphrasing）的技岁；屮視譯與峧步口譯有許峿厴似之處，
屣作厉口譯教學或練習之參考。 
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Chapter 1 
Introduction 
 
1.1 Research Background 
As  one  of  the  world’s  oldest  profession,  interpretation  facilitates  the  cross-cultural 
communication  necessary  in  today’s  society  as  interpreters  convert  one  language  into 
another. Interpreters are language specialists who go beyond simply converting words into 
another language but relay concepts and ideas between languages. They must master at 
least  two  languages,  have  a  good  command  of  interpreting  skills,  and  thoroughly 
understand the subject matter in which they work to accurately get the message across. In 
addition, interpreters must be sensitive to the cultures associated with their languages of 
expertise. Against these high demands, the 1950s and 60s saw the emergence of translation 
and interpretation (T&I) schools (Pöchhacker, 2004) aimed to cultivate students with the 
abilities required to become competent interpreters. In turn, T&I studies have also made 
leaps and bounds in terms of both quantity and quality. 
Different from translation, in which both the input and output are in the written form, 
interpretation is an oral form of translation which usually involves the oral input of the 
source language and oral production of the target language. It is a complex cognitive task 
which consists of three components including listening, deverbalization (also referred to as   2 
reformulation  or  code-switching),  and  production  (Seleskovitch,  1976).  The  interpreter 
listens to comprehend the source language, discards the form (eg. words or structures) of 
the input to reformulate the meaning during deverbalization, and produces the message 
orally in the target language. Among the three components of interpreting, comprehension 
plays a pivotal role because understanding the source language is a prerequisite to further 
processing any information. It has been estimated that an interpreter devotes 80% of his/her 
cognitive ability to listening and comprehension, and only 20% to speech production during 
interpreting (Bajo et al., 2001).   
The complexity of interpreting makes its study a challenging enterprise. If we are to 
fully understand how this task is performed, the processing of language comprehension, 
reformulation,  and  production  need  to  be  studied  individually.  However,  while  current 
interpretation  studies  have  already  identified  the  required  efforts  for  interpreting  (Gile, 
1995),  few  have  attempted  to  address  how  the  three  components  of  comprehension, 
reformulation, and production operate in relations to one another. Hence, the actual process 
of interpreting, up until today, has remained rather elusive or even debated.   
  The lack of understanding towards the process of interpreting poses great challenges 
for  T&I  students  and  instructors  in  both  learning  and  teaching.  In  skills  acquisition,  a 
novice needs to go through five different stages to become an expert (Tsui, 2003). When 
applied  to  interpretation  training,  the  difficulty  for  both  students  and  instructors  lies  in   3 
bridging the gap between the novice and the expert. Because both parties have very little 
idea of how the three components of interpreting occur inside the interpreter’s head, it is 
challenging  for  instructors  to  provide  standardized  methods  to  help  students  overcome 
difficulties. Generally, an instructor only sees students’ final speech production and gives 
feedback  accordingly  while  students  are  able  to  witness  instructors’  successful 
demonstrations but cannot gain knowledge on how to become more like the expert. To 
close  the  divide  between  the  novice  and  the  expert,  light  could  be  shed  on  the  three 
components  of  interpreting,  and  especially  on  largely  unknown  and  uninvestigated 
component  of  comprehension.  By  doing  so,  it  will  be  easier  to  isolate  and  teach  the 
demands of each individual component in interpreting and focus on its participation in the 
task as a whole.  In turn, future T&I students and instructors benefit from learning and 
teaching more efficiently. 
  One area in which we could begin to learn about interpreters’ comprehension is sight 
translation,  a  type  of  interpretation  in  which  the  source  language  is  provided  to  the 
interpreter in the written rather than the oral form. Two main differences between the input 
in sight translation and in other modes of interpreting lie in the distinction between the oral 
and written language, and between the reading and listening process (Agrifoglio, 2004). 
Different from listening, reading comprehension can be observed from the eye movements 
of the reader while the speed of one’s comprehension is reflected in the speed of reading   4 
(Just & Carpenter, 1980). In this light, two types of interpreting involve the source language 
in its written form: sight translation (as mentioned above) and simultaneous interpreting 
with text. Sight translation is a mode of interpretation in which the input of the source 
language is written but the output of the target language is oral. It is an indispensable skill 
in T&I training which enhances the work efficiency of interpreters. At the same time, sight 
translation helps interpreter trainees react quickly and  enhance their oral skills (Weber, 
1990).  Simultaneous  interpreting  with  text,  on  the  other  hand,  is  an  extension  of  sight 
translation, except that the interpreter receives both written as well as oral input to render 
the oral output. Since the two types of interpreting both involve written input, both could 
serve  as  the  starting  point  in  using  the  eye-tracking  method  to  investigate  the 
comprehension component in interpreting.   
By observing eye movements, one gains understanding of the physical reactions and 
cognitive activities of the person performing a cognitive task (Richardson, Dale, & Spivey, 
2009).  Monitoring  eye  movements  during  reading  also  provides  valuable  information 
regarding the moment-to-moment comprehension processes (Rayner, 1998, 2009; Rayner, 
Chace, Slattery, & Ashby, 2006). With its many applications, eye tracking has become one 
of  the  most  important  research  methods  in  cognitive  psychology  (李筱娟,2007). 
Furthermore, the eye-tracking method has been employed in T&I research in recent years 
(Chang,  2009;  Hyönä,  Tommola,  &  Alaja,  1995;  Pavlović  &  Jensen,  2009;  Sharmin,   5 
Špakov,  Räihä,  &  Jokobsen,  2008).  However,  most  of  the  studies  conducted  with  the 
eye-tracking method have focused mainly on translation, in which the output is written, as 
opposed to interpretation, in which the output is oral.   
  From the field of interpreting, Dillinger (1994) emphasized that cooperative research 
is  the  only  rational  solution  in  future  interpretation  studies  since  interpreters  and 
experimenters  need  to  work  with  each  others’  expertise.  From  the  field  of  cognitive 
psychology,  Rayner  (1998)  echoed  this  by  highlighting  that  the  future  success  of  eye 
movement  research  depends  on  the  ingenuity  of  researchers  to  design  interesting  and 
informative studies. For those very reasons, the present study sailed into unchartered waters 
and applied the eye-tracking method to investigate the three components of sight translation 
in general and the comprehension component in particular. This study may be critically 
important in laying the groundwork which will pave the way to revealing the process of 
sight translation, a fundamental mode of interpreting.   
 
1.2 Research Questions   
The purpose of the present study was to explore the process of sight translation through 
tracking the eye movements of interpreting students during three tasks: silent reading of a 
Chinese speech, reading aloud a Chinese speech, and sight translation of a Chinese speech 
into English. Since silent reading and  reading  aloud include at least one component of   6 
interpreting,  they  could  be  analyzed  and  compared  to  sight  translation  so  that  certain 
components  of  interpreting  could  be  further  understood.  In  detail,  the  primary  research 
questions that we addressed are as follows:   
(1) To investigate how and when the comprehension component in interpreting occurs in 
sight translation;   
(2) To examine whether the comprehension and reformulation components overlap in sight 
translation, that is, to explore the validity of the vertical and horizontal perspectives in 
interpreting;   
(3) To ascertain whether the conventional wisdom of “reading ahead” is sound in sight 
translation, that is, to determine whether the comprehension and production components 
overlap during sight translation.   
 
The remainder of this thesis is organized into four sections. Chapter 2 provides basic 
definitions of important concepts and reviews previous studies on sight translation and eye 
tracking. Chapter 3 describes the methodology, procedures, and results of an eye-tracking 
experiment on silent reading, reading aloud, and sight translation. Finally, Chapter 4 offers 
a general discussion on how the findings of the experiment can be applied to T&I while 
suggestions are made for future research.     7 
Chapter 2 
Literature Review 
 
2.1 Definitions: types of interpreting and language processing 
It is vital to understand the types of interpreting as they are the basics to why sight 
translation is of enormous value to interpretation training. Generally speaking, interpreting 
can be categorized into two major modes: simultaneous interpreting (SI) and consecutive 
interpreting (CI). Simultaneous interpreting (SI) means new input is continuously presented 
and  the  interpreter  comprehends  the  continuously  incoming  input  while  simultaneously 
reformulating the message and producing it orally in the target language. In contrast to the 
immediacy of SI, output in consecutive interpreting (CI) begins only after the speaker has 
verbalized a group of words or sentences. The interpreter alternates between listening and 
speaking, and only starts to translate after the speaker has finished speaking. In SI, the 
interpreter multitasks and coordinates various efforts while in CI, the interpreter utilizes 
note-taking  skills  and  capitalizes  on  short-term  memory  skills.  The  two  modes  of 
interpreting require distinct language processing skills while different training programs are 
designed in T&I schools to equip interpreter with relevant capabilities.   
   8 
2.1.1 Simultaneous Interpreting (SI) 
In real-life simultaneous interpreting (SI) settings, the speaker speaks continuously and 
does not pause for the interpreter to render his/her oral translation. In conference settings, 
the interpreter usually sits inside a sound-proof booth and wears headphones to listen to the 
speaker’s  delivery.  While  the  interpreter  listens  to  the  speaker,  he/she  talks  into  a 
microphone to the audience, who are also wearing headphones. The interpreter listens to the 
source  language  and  orally  produces  the  target  language  while  at  the  same  time  still 
listening to the speaker’s continuously incoming segments. In other words, the interpreter 
continuously hears new input while simultaneously comprehending the input and stores 
segments  of  it  in  memory.  While  this  is  happening,  an  earlier  segment  has  to  be 
reformulated mentally into the target language, and an even earlier segment has to be orally 
produced (Christoffels & De Groot, 2005; Liu, Schallert, & Carroll, 2004). Furthermore, 
the interpreter, while already listening to the source language and producing it in the target 
language, has to listen and monitor his/her own speech production to ensure no mistakes are 
made.  The  simultaneity  of  comprehension  and  production  imposes  a  severe  strain  on 
cognitive  processing  capacity.  This  is  one  of  the  reasons  that  SI  is  such  a  cognitively 
demanding task, which also explains why professional interpreters normally work in pair or 
groups of three for 20-minute periods each (Christoffels & De Groot, 2004; Lambert, 2004). 
The simultaneity of SI also means that the speaker and the interpreter both speak at the   9 
same time,  yet the interpreter’s orally produced content falls behind the speaker as the 
he/she needs to listen and understand the message before producing the oral output.   
  Gile (1995) proposed an effort model for simultaneous interpreting:   
          Simultaneous Interpreting= 
                        listening and analysis effort 
                                                + short term memory effort 
                            + speech production effort 
                            + coordination effort 
 
  The linguistic input is oral in SI, and therefore listening and analysis efforts both play 
critical roles. The interpreter needs to store information that is heard in his/her short-term 
memory for the time interval between the moment the speech is heard and the completion 
of its target language production (Agrifoglio, 2004) while all of the aforementioned efforts 
need to be coordinated.   
Gile’s (1995) effort model proved that SI is a cognitively demanding task since the 
coordination of many types of efforts is required. Gerver (1976) also pointed that SI is a 
complex task for it involves perception, storage, retrieval, transformation, and transmission 
of  verbal  information.  As  the  most  widely  used  form  of  interpreting  in  international   10 
conference settings, SI has been a core subject in T&I training programs while students 
have had to undergo rigorous training and extensive practice to master its skills.   
2.1.2 Sight Translation (ST) 
Sight translation (ST) is a form of interpreting in which the interpreter’s linguistic 
input is in the written rather than the oral form. During the process of ST, the interpreter 
reads the source text while rendering the oral interpretation in the target language (Weber, 
1990). Unlike simultaneous interpreting, in which the interpreter has no control over the 
speed  of  the  input,  the  interpreter  can  control  the  speed  in  which  the  written  input  is 
perceived. However, the task of ST is still challenging because the demand on the quality of 
oral production is very high. ST is perceived as an oral translation of a written text that 
should sound as smooth as if the interpreter were merely reading a document written in the 
target language (Angellini, 1999). Any pause of over 2 seconds would be considered an 
error (楊承淑, 2005). The difficulty of ST lies in that fact that the interpreter needs to read 
the  source  text,  comprehend  its  content,  translate  and  produce  the  speech  in  another 
language while monitoring his/her oral production (Syysnummi, 2003). In this regard, ST 
resembles simultaneous interpreting because it also involves multitasking.   
 
   11 
Gile (1995) proposed the effort model of sight translation: 
    Sight Translation = reading and analysis effort 
                                + speech production effort 
 
According to Gile’s effort model, ST consumes reading and analysis efforts as well as 
speech production efforts. Hence, ST is regarded as a combination of interpretation and 
translation, which echoes Lambert’s views (1989). It has been argued that ST is difficult not 
because of the written form of the source text but because of the interpreters needs to 
smoothly coordinate the reading, memory and production efforts while working to avoid 
the interference of the source language.   
Gile (1995) further explained that the listening and analysis effort becomes a reading 
effort in ST while the production effort remains. Since information is always available on 
paper, there does not seem to be a memory effort similar to the one in simultaneous or 
consecutive interpreting. In contrast, Agrifoglio (2004) claimed that there seems to be a 
memory  effort  involved  in  ST,  which  is  similar  to  the  short-term  memory  demands  of 
simultaneous interpreting, because the syntactic differences between languages may force 
the  interpreter  to  store  some  information  in  memory  until  it  could  be  appropriately 
produced in the target language. The two opposing claims still need to be tested by further 
evidence and the results may vary between different language combinations. However, both   12 
of  these  assumptions  shed  some  light  on  the  necessary  efforts  of  ST,  which  serve  as 
foundation for further research.   
T&I  scholars  such  as  Weber  (1990),  Moser-Mercer  (1994),  Lambert  (2004),  and 
Sampaio (2007) have highlighted the benefits of ST, which has been considered an ideal 
pedagogy in interpreter training programs for several reasons: (1) the interpreter becomes 
familiarized with the technical terms in context and develops immediate reflexes of these 
terms; (2) the interpreter can rehearse speech texts thoroughly in advance before the actual 
interpreting assignment; (3) the interpreter develops skills of speed reading and gives more 
fluent production after reading the source text (Weber, 1990).   
In terms of the applications, ST is used usually, though not exclusively, in judicial and 
medical interpreting. It is also an essential skill applied when the speaker reads from a 
prepared  speech.  In  the  US,  the  National  Association  of  Judiciary  Interpreters  and 
Translators (NAJIT) offers a rigorous examination including two sight translation tests from 
the first language into the second language and vice versa. In Brazil, professionals have to 
qualify for exams administered by the Board of Trade which include sight translation to 
become qualified sworn-in interpreters (Sampaio, 2007).   
 
2.1.3 Simultaneous Interpreting with Text   
  Another valuable use of sight translation is in simultaneous interpreting with text (SI   13 
with text). In SI with text, the interpreter receives two sources of input: listening to the 
speaker’s oral presentation and also reading a written text. SI with text could be defined as 
simultaneous  interpreting  with  the  extra  task  of  sight  translation  As  opposed  to  sight 
translation,  SI  with  text  is  one  step  closer  to  simultaneous  interpretation  as  the  source 
language  is  presented  both  orally  and  visually  (Lambert,  2004).  Usually  in  authentic 
interpreting settings, the interpreter obtains the speaker’s text beforehand and the speaker 
reads aloud the text during the actual speech. Although SI with text is not performed by 
participants in this study, it is still worthwhile to mention since it is an extension of sight 
translation and even one step closer to authentic interpreting settings.   
In SI with text, the interpreter devotes efforts to both listening and reading. Gile (1995) 
did not propose an effort model for sight interpretation, but judging from the efforts needed 
in both sight translation and simultaneous interpreting, the efforts needed in SI with text 
include the listening and analysis effort, reading and analysis effort, production effort, and 
coordination effort.   
To  sum  up,  the  benefits  and  importance  of  sight  translation  have  proved  to  be 
self-evident.  ST  encompasses  all  the  essential  abilities  of  a  conference  interpreter  and   
enhances the cognitive processing speed of the interpreter (Weber, 1990). At the same time, 
the rapid and efficient visual-brain-vocal coordination required by ST standards serves as 
the foothold which helps an interpreter master consecutive and simultaneous interpreting   14 
skills (Sampaio, 2007).   
 
2.1.4 Skills of Sight Translation 
Weber (1990) pointed out that the guidelines to sight translation include the following: 
(1)  analyzing  a  text  rapidly;  (2)  producing  the  meaning  rather  than  a  word-for-word 
interpretation; (3) rapid conversion of information from one cultural setting (language) to 
another; (4) public speaking techniques. Before actually proceeding with sight translation, 
student interpreters should skim through the speech quickly while conducting segmentation 
and making marks to indicate the order in which the speech will be interpreted (何慧厛, 
1997).   
From the author’s experience as an interpreting student and practitioner, strategies of 
sight translation often taught by instructors of interpreting include the following:   
(1) Scanning a document rapidly for content and style;   
(2) Analyzing units of meaning which form each sentence;   
(3) Anticipating syntactic rearrangement necessary in the target language;   
(4) Rendering sight translation in the target language while reading ahead to prepare to 
produce next units of meaning;   
(5) Rendering sight translation with accuracy and fidelity to the text;   
(6) Employing  effective  speech  skills:  the  individual  needs  to  use  clear  diction,   15 
appropriate pauses and intensity, delivers the message with fluidity, and in a well 
modulated voice.   
Although certain guidelines have been proposed for training of ST, Sampaio (2007) 
noted that literature which document the sight translation pedagogy has been scant. This is 
very  likely  due  to  the  fact  that  no  research  findings  are  yet  available  concerning  the 
cognitive process of ST, which will be discussed in the following section.   
 
2.2 The interpretation process and the comprehension phase 
Theories of interpretation have noted the importance of comprehension process in the 
interpretation  task  (Dillinger,  1994).  However,  beyond  the  comprehension  process, 
interpreters perform a reformulation or code-switching process between the two languages 
and  produce  the  output  in  the  target  language.  Generally  speaking,  interpreting  can  be 
categorized  into  three  components  which  include  comprehension,  reformulation  (also 
referred to as code-switching), and target language production (Gerver, 1976; Seleskovitch, 
1976).     
 
2.2.1 The vertical and the horizontal perspectives 
Despite  the  fact  that  theorists  agree  about  the  components  of  interpreting   16 
(comprehension, reformulation, and production), there exist two different views on the way 
these  operations  occur,  namely,  the  vertical  perspective  and  the  horizontal  perspective 
(Macizo & Bajo, 2004, 2006).     
The  vertical  perspective  is  also  referred  to  as  the  meaning-based  strategy.  The 
interpreter is thought to retain the meaning of information chunks during comprehension to 
reformulate the meaning, and to produce it in the target language (Fabbro & Gran, 1994). 
Meaning-based interpreting is conceptually mediated and the input is fully comprehended 
in  a  way  similar  to  ordinary  comprehension.  The  interpreter’s  job  is  to  give  lexical 
expression to the meaning extracted from the full comprehension of the input. The vertical 
perspective is also in line with the deverbalization theory proposed by Seleskovitch (1976). 
The  theory  claimed  that  interpreting  involves  first  the  processing  of  information  in  the 
source  language  to  obtain  its  meaning.  Second,  after  the  comprehension  process  is 
complete, the message is restructured according to target language grammar while specific 
linguistic form of the source language is discarded. This is the so-called deverbalization 
process,  which  occurs  only  after  the  comprehension  process  has  been  completed.  The 
message  is  then  reformulated  to  be  produced  in  the  target  language.  According  to  this 
strategy, interpreting involves full comprehension of the source language in a way similar 
to common comprehension of speech (Christoffels & De Groot, 2005; Macizo & Bajo, 
2006).  Therefore,  from  the  vertical  perspective,  comprehension  and  reformulation  are   17 
performed sequentially rather than concurrently without any direct links between the source 
language and target language at the lexical/syntactic levels of analysis (Macizo & Bajo, 
2004, 2006).   
Figure 1 (Macizo & Bajo, 2004, 2006) shows the sequence of processes involved in 
interpreting under the vertical perspective/meaning-based strategy. The left hand side refers 
to the interpreter’s understanding in the source  language (SL) while the “abstract” part 
indicates the extraction of the meaning of the SL. The right hand side shows the production 
in the target language (TL) after obtaining the meaning of the original message.   
 
Figure 1. The vertical perspective/meaning-based strategy 
  (Macizo & Bajo, 2004) 
 
In contrast to the vertical perspective, there is a varying view called the horizontal 
perspective, or the transcoding strategy. The horizontal perspective sees interpreting as the 
direct  processes  of  recoding  from  one  linguistic  code  to  another.  The  interpreter  may   18 
engage in partial reformulation and seek the equivalent of the smallest meaningful unit in 
the TL while still reading and comprehending the source text. The lexical units in the TL 
are supposed to be activated continuously in a parallel manner, before the source language 
(SL) meaning units are fully comprehended. The horizontal approach has also been referred 
to  as  a  word-based  or  word-for-word  strategy  (Fabbro,  Gran,  Basso,  &  Bava,  1990). 
However,  it  does  not  mean  literally  that  words  per  se  serve  as  the  transcoding  unit  in 
interpreting.  Rather,  it  indicates  that  each  meaning  unit  is  reformulated  before  the 
comprehension  process  of  that  meaning  unit  has  been  completed.  In  other  words, 
comprehension and reformulation occur concurrently rather than serially, which is opposed 
to the claim of the vertical perspective.   
Figure  2  (Macizo  &  Bajo,  2004)  shows  the  sequence  of  processes  involved  in 
interpreting from the horizontal perspective/transcoding strategy. The left hand side refers 
to the interpreter’s understanding in the source language (SL) while the arrows pointing 
from the TL to the SL at the lexical, syntactic, and discourse levels indicate the ongoing 
transcoding  or  reformulation  processes  at  different  levels  during  the  course  of  the 
comprehension  process.  The  right  hand  side  shows  the  production  in  the  TL  after 
reformulation of the original message.     19 
 
Figure 2. The horizontal perspective/transcoding strategy 
(Macizo & Bajo, 2004) 
 
It should be noted that the horizontal and the vertical perspectives are the possible 
approaches for interpretation strategies rather than proven theories. Also, what the unit is 
for these two perspectives has not yet been specified in literature. However, what is certain 
is that for the vertical perspective, SL comprehension plays a pivotal role in interpreting. 
There  is  no  parallel  access  to  the  TL  as  the  interpreter  receives  SL  input.  Because 
reformulation only occurs after interpreters have extracted the SL meaning, normal reading 
and  reading  for  the  purpose  of  interpreting  should  impose  similar  demands  on  the 
interpreter’s  working  memory.  In  contrast,  for  the  horizontal  perspective,  partial 
reformulation  already  takes  place  while  the  interpreter  reads  the  SL.  The  partial 
reformulation  process  consumes  working  memory  and  adds  a  greater  loading  to  the 
cognitive  resources  than  that  for  normal  comprehension. As  a  result,  reading  processes   20 
would be more demanding when reading for the purpose of interpreting because of the 
extra demands on working memory. Also, the increased cognitive load would be especially 
high when comprehension of the SL is difficult.   
Macizo  and  Bajo  (2006)  conducted  two  types  of  self-paced  reading  experiments  to 
determine whether the horizontal and vertical perspectives was valid. Their prediction was 
that if reading for the purpose of interpreting took longer time than normal reading, this 
would  be  evidence  for  the  horizontal  perspective.  In  one  type  of  experiment,  the  task 
(reading for repetition or reading for interpreting from Spanish into English) and the lexical 
ambiguity of the target word (ambiguous: homograph or unambiguous) were manipulated 
within participants. Memory load (low or high) was a between-groups variable, which was 
manipulated  by  varying  the  number  of  words  between  the  target  word  and  the 
disambiguating context (5 words versus 7 words). Sixteen professional  translators were 
divided into two groups composing the two memory load conditions. The stimuli were 
sentences which appeared word-by-word in the middle of a computer screen. Participants 
were told to repeat the sentence or to interpret the sentence. They could read at their own 
pace by pressing the space bar every time they wanted to see new words. The time between 
consecutive key presses was taken as an index of the processing time for the displayed 
words. The same experiment was repeated on 16 Spanish-English bilinguals.   
The findings suggested that when participants read and interpreted sentences, global   21 
comprehension and the speed of the reading processes were affected by the presence of 
lexical  ambiguity  and  memory  load.  Reading  for  interpreting  became  slower  and 
understanding became less accurate when the sentences contained ambiguous words and 
the distance between the ambiguous word and the disambiguating context was large (high 
memory  load  condition).  In  contrast,  when  participants  were  instructed  to  only  read, 
understand, and repeat the sentences, the presentation of an ambiguous word did not affect 
reading times in either of the two memory load conditions. Macizo and Bajo claimed that 
whereas reading for interpreting requires working memory resources for parallel activation 
of the TL lexical entries and switching the two languages involved, reading for repetition 
does not need these additional resources. The results were in agreement with the predictions 
of the horizontal perspective. 
In the other type of experiment, Macizo and Bajo (2006) tried to prove that there was 
parallel  activation  of  TL  lexical  entries  when  reading  for  the  purpose  of  interpreting. 
Sixteen  professional  translators  were  asked  to  read  sentences  which  contained  cognate 
words  (words  that  resemble  its  target  language  equivalent,  eg.  “cebra”  in  Spanish  vs. 
“zebra”  in  English)  at  the  beginning  and  at  the  end  of  sentences  for  the  purpose  of 
repetition  and  interpreting.  The  same  experiment  was  repeated  on  16  Spanish-English 
bilinguals. The prediction was that the presence of cognates would facilitate comprehension 
when reading for interpreting. Results showed that when the cognates were at the end of the   22 
sentence in the source language, reading times were shorter when reading for interpretation 
than  reading  for  repetition.  In  other  words,  the  study  concluded  that  interpreters’ 
comprehension was facilitated by the presence of cognates at the end of the sentence. The 
cognate effect was not observed when reading for repetition. Hence, the results indicated 
the activation of the TL during reading for the purpose of interpreting and thus supported 
the horizontal perspective.   
Results  of  studies  by  Macizo  and  Bajo  (2004,  2006)  supported  the  horizontal 
perspective. As they claimed to prove, reading for the purpose of interpreting demanded 
more working memory resources than within-language reading and the additional demand 
was due to parallel activation of TL lexical entries. However, even though these results 
yielded support for the horizontal perspective, questions still remain when it comes to the 
comprehension process in sight translation. For one, stimuli used in their experiments were 
sentences rather than passages, which deviated from the normal practice in sight translation. 
Secondly, the display of each stimulus was controlled by each participant voluntarily as 
they pressed the spacebar key when they wanted to see a new word in the sentence on the 
computer screen. The time between consecutive key presses was taken as an index of the 
processing time for the displayed words. This could be a confounding factor since this is 
not a natural setting for normal reading. Thirdly, participants were told either to repeat or to 
interpret the stimulus. Short-term memory efforts may have prolonged the time between   23 
consecutive key presses, since the interpreter needed to remember the content that they 
were  supposed  to  produce  orally.  Under  this  light,  a  method  which  reveals  the 
moment-to-moment  information  of  reading  comprehension  would  be  more  suitable  for 
investigating such a process.   
  McDonald  and  Carpenter  (1981)  employed  the  eye-tracking  method  to  explore 
interpreters’ chunking strategies and how error detection occurs during sight translation. 
Though their purpose was not to validate either the horizontal or vertical perspective, the 
results showed that the average first-pass (when the eyes fixate on a region for the first time) 
reading rate for interpretation is very similar to the rate of normal silent reading, and that 
interpreters began to produce interpretation after the first-pass. It was proposed that the 
additional time spent after the first-pass is the process needed to compose an interpretation, 
to take into account the syntactic constraint of the target language, and to output at least 
some  of  the  interpretation.  This  study  showed  that  interpretation  builds  on  normal 
comprehension  processes  and  that  the  task  of  interpretation  partially  reflected  normal 
reading processes. Since the experiment showed that reading for interpretation is similar to 
normal reading and that comprehension and reformulation occur serially, it yielded support 
for  the  vertical  perspective.  Furthermore,  the  eye-tracking  method  which  was  used  to 
conduct  the  study  provided  more  detailed  information  regarding  moment-to-moment 
comprehension process.     24 
2.2.2 Reading ahead in sight translation   
Besides  discussion  on  the  sequence  or  relationship  between  comprehension  and 
reformulation  in  interpreting,  there  have  also  been  discussions  on  whether  production 
overlaps with comprehension in interpreting.   
Training in T&I programs has focused on “reading ahead” in sight translation (ST). 
Weber (1990) remarked that ST mainly consists of interpreters’ reading ahead what he/she 
is orally producing in the target language. This is done to avoid any hesitation or prolonged 
pauses during the delivery of interpretation. Sampaio (2007) commented that in ST, the oral 
production  is  practically  concurrent  with  the  comprehension  of  the  text.  Weber  (1990) 
emphasized that a central ability to develop is to reformulate ideas within a short period of 
time while devoting the entire concentration to the analysis of the following meaning units. 
Agrifoglio (2004) suggested that although in ST, the interpreter can control his/her rhythm 
of perception, smooth delivery is only possible when he/she starts reformulating while still 
reading. From this view, many would agree that the reception and analysis phase overlaps 
with the production phase in ST. In other words, the interpreter is perceived to be producing 
a target-language version of the previous sentence while reading/listening to the current 
sentence.   
The  aforementioned  assumptions  suggest  that  during  ST,  the  interpreter  is  orally 
interpreting  while  reading  the  upcoming  text  in  order  to  render  the  interpretation.   25 
Conventional wisdom accepted in the field of interpreting are in line with this view. But 
essentially this proposal is an intuitive hypothesis, lacking empirical investigation. To date, 
little literature has been published on the overlap of comprehension and oral production in 
Chinese to English sight translation. Therefore, another focus of this study is to investigate 
the phenomenon of reading ahead in detail. It is believed that the eye-tracking method will 
yield clues in terms of the extent of the feasibility of reading ahead.   
 
2.3 How eye movements reveal the process of reading comprehension   
Just & Carpenter (1980) proposed two assumptions for the relationship between eye 
movements and reading comprehension. The first was the immediacy assumption, meaning 
that readers immediately process the fixated word so that information processing is not 
deferred but happens immediately upon fixation. The second assumption was the eye-mind 
assumption, which means the eye remains fixated on a word as long as the word is being 
processed. Also, the time needed to process a newly fixated word was directly indicated by 
fixation duration. Based on those two assumptions, oculomotor movements have, to some 
extent, indicated the mental processes that take place in reading (Inhoff & Radach, 1998; 
Just & Carpenter, 1980).   
Eye movements are necessary because due to the anatomical limitation of the eye, the 
central portion of the retina, known as the fovea, subtends only about two degrees visual   26 
angle. Humans are able to perceive stimulus with the highest visual acuity at the fovea. 
Vision outside the fovea deteriorates and hence readers need to move their eyes to the 
location  of  the  stimulus  where  the  fovea  could  perceive  it  clearly,  constituting  eye 
movements (Rayner, 1998; Richardson, et al., 2009). Even though there are instances in 
which attention is allocated independently of eye positions in simple tasks, Rayner (2009) 
contended that in complex tasks, eye location and attention are at the same location while 
attention  precedes  the  eye  to  the  next  target.  In  other  words,  the  eyes  move  to  where 
attention is allocated, which provides the explanation to why eye movements could be used 
as indices to human cognitive processes during reading comprehension.   
Eye movements in reading are composed of saccades and fixations, which serve as 
indicators to information processing. Saccades are the series of rapid movements which 
move the eyes from one fixated location to another during reading. The pauses separating 
saccades are called fixations, which generally last between 200 – 250 ms. Fixations yield 
valuable information about the process of reading because new information is encoded and 
processed only during fixations (Radach & Kennedy, 2004; Rayner, 1998). 
The  advantage  of  the  eye-tracking  method  is  that  its  data  not  only  provides  the 
behavioral end products of our cognitive process, but also offers us clues to the process 
through  which  they  are  achieved.  Eye  movements  can  be  captured  instantaneously  to 
provide on-line indicators which effectively manifest the details of the mental process and   27 
are tightly linked to moment-to-moment goals and subject-tasks (Duchowski, 2003). More 
importantly,  this  measure  of  cognitive  processing  does  not  interrupt  task  processing 
(Richardson, et al., 2009). With the eye-movement recording technique, readers can read 
sentences under normal conditions. Hence, the eye-movement method proves to be an ideal 
tool for T&I studies.   
Comprehension of the source text in sight translation belongs to the realm of reading.   
Therefore, reading comprehension studies is helpful in understanding how an interpreter 
comprehends  written  text,  and  may  possibly  help  interpreters  overcome  difficulties  in 
comprehension (楊承淑, 2000). In light of this, the eye-movement recording technique was 
adopted in the present study. The aim was to capture the process of how the interpreter 
comprehends  the  source  text  and  how  the  demand  of  sight  translation  affects  reading 
comprehension.   
 
2.4 The eye-tracking method in T&I Studies 
To  date,  there  have  only  been  a  limited  number  of  studies  which  applied  the 
eye-tracking technique to T&I research. Though very scarce, previous studies have lent 
strong support to the applicability of the eye-tracking method to studying T&I. The review 
below is by no means exhaustive, yet provides a large picture of past research relevant to 
the present study.     28 
2.4.1 The eye-tracking method in interpretation studies   
  A pioneering study which applied the eye-tracking method to interpretation studies 
was conducted by McDonald and Carpenter (1981). The study examined the processes in 
sight  translating  ambiguous  phrases  and  how  these  phrases  were  parsed  during 
comprehension and interpretation. Also, how errors were detected during sight translation 
was also investigated. Two expert interpreters and two amateur German-English bilinguals 
sight  translated  44  texts  from  English  into  German  while  their  eye  fixations  and  oral 
translations were recorded. The texts contained idiomatic phrases such as “hit the nail on 
the head” or “break the ice”, which could be comprehended and interpreted literally or 
idiomatically under two different contexts which either primed a literal interpretation or an 
idiomatic interpretation. This was done by analyzing the chunking of ambiguous phrases 
manifested through eye movement indices. A chunked unit was defined by the farthest word 
to the right that was fixated in a first-time forward fixation scan before a regression, also 
called  the  first-pass  reading.  Comprehension  of  an  idiomatic  phrase  was  classified  as 
idiomatic if the entire phrase was read as one chunk without any regressions in first-pass 
reading. For example, the entire phrase of Mike hit the nail right on the head, if read in one 
pass,  would  be  regarded  as  idiomatic  comprehension.  In  contrast,  comprehension  was 
classified as literal if the phrase was chunked at any of the syntactic boundaries in the 
sentence. For example the chunking Mike hit / the nail right on the head or Mike hit the nail   29 
/ right on the head, both not read in one entire chunk but parsed by regressions at syntactic 
boundaries (as indicated by the slash), were both classified as literal comprehension.   
Interpreters’ eye fixation patterns not only demonstrated how idiomatic phrases were 
interpreted but also reflected the subprocesses of interpretation. Each phrase received at 
least two scans: the initial comprehension of the phrase was marked by the initial sequence 
of forward gazes, which is the first-pass reading in eye movements. The subsequent process 
was  marked  by  regressions,  which  constituted  the  second  scan  or  the  rereading  of  the 
phrases. This second scan (also referred to as second-pass reading) was also when oral 
interpretation  took  place.  Further,  if  the  participant  detected  an  error  in  his/her 
comprehension/interpretation after the second pass, the eye regressed back again to the 
preceding part which contained the ambiguous idiomatic phrase while the previous oral 
interpretation was corrected.   
The results of this study showed that interpreters’ eye fixation patterns depended on 
the preceding context as well as semantic and syntactic cues. Although this study was not 
aimed at exploring the process of sight translation, it revealed that the initial process of 
comprehension in sight translation was similar to the comprehension processes that occur in 
normal English reading. This was evidenced by the fact that the reading speed for the initial 
reading of a phrase in sight translation was similar to that for normal reading (about 200 to 
300 words/minute). These results supported the vertical perspective, because readers need   30 
to comprehend first before proceeding to interpret a meaning unit.   
Figure 3 depicts a model proposed by McDonald and Carpenter (1981). The first phase 
“read, integrate and parse” was manifested in the first-pass reading of eye movements. The 
second phase “reread for lexical retrieval in target language” was manifested in rereading, 
while  error  recovery  was  manifested  by  regressions  to  the  previous  fixated  regions,  as 
shown by the two arrows pointing back to the previous regions on the right hand side.   
 
Figure 3. The processes of the interpretation task 
(McDonald & Carpenter, 1981) 
 
In sum, this research was groundbreaking for it applied the eye-tracking method to 
interpretation study, yielding insightful information to the parsing of ambiguous phrases, 
error detection, as well as the process of comprehension in sight translation. Despite the 
findings, this study was not intended to determine the validity of the vertical and horizontal 
perspectives. Even though it was mentioned in this study that initial reading time of a   31 
phrase in sight translation was similar to that of normal reading, normal reading was not 
included as one of the conditions in the experiment. Until the present study, there has been 
a lack of follow-up research which continued the investigation into sight translation with 
the eye-tracking method. Moreover, there have not been studies targeted at comparing the 
process of sight translation with normal reading in Chinese nor the respective components 
of sight translation (comprehension, reformulation, and production).   
Other  studies  used  the  pupil  diameter  as  a  measurement  in  interpretation  research 
(Hyönä, et al., 1995; Tommola & Hyönä, 1990; Tommola & Niemi, 1986), since pupil 
diameter was positively correlated with cognitive loading (Rayner, 1998). Chang (2009) 
commented  that  Tommola  and  Niemi  (1986)  were  the  first  to  use  pupil  diameter  as  a 
measurement  of  cognitive  loading  during  simultaneous  interpreting.  In  this  study,  one 
participant conducted simultaneous interpreting (SI) of five Finnish texts into English. The 
results  showed  that  the  participant’s  pupil  diameter  was  the  highest  during  interpreting 
when restructuring of the output English sentence was required because of the syntactic 
differences between the source language (Finnish) and the target language (English).   
Another example of the aforementioned studies was undertaken by Hyönä et al. (1995) 
to  understand  the  cognitive  processing  load  in  simultaneous  interpreting  (SI),  speech 
shadowing,  and  passive  listening.  Two  experiments  were  conducted  in  this  study:  in 
Experiment 1, nine Finnish-English T&I students conducted SI, shadowing, and passive   32 
listening to a text of 500-600 words from English into Finnish. The findings showed that SI 
produced  a  higher  degree  of  pupil  dilation  than  did  speech  shadowing,  and  speech 
shadowing  yielded  a  higher  level  than  did  listening  (average  pupil  diameter: 
listening=4.20mm, shadowing=4.72mm, SI=5.22mm). In Experiment 2, 18 T&I students 
participated in a 2x3x2 within-subject design experiment. The factors were input language 
(Finnish  and  English),  task  type  (listening,  shadowing,  oral  translation),  and  word 
translatability (easy, difficult). Effect of task type showed that overall average increase in 
pupil size was largest for lexical translation (0.33mm), followed by shadowing (0.24mm), 
and then listening (0.16mm). Effect of language direction indicated that the pupil dilated 
more for English words (0.27mm) than for Finnish words (0.22mm), demonstrating that 
repeating back words in a non-native language (English) was accompanied by increased 
pupil dilations, in comparison to repetition in the subject’s native language. Effect of word 
translatability  was  also  manifested:  words  that  were  determined  to  be  more  difficult  to 
translate induced a higher increase in pupil size (0.29mm) than did easily translatable words 
(0.20mm). This study lent strong support to the use of the pupillary response as an indicator 
of cognitive processing load. 
 
2.4.2 The eye-tracking method in translation studies 
  Aside  from  the  studies  mentioned  so  far,  previous  work  which  employed  the   33 
eye-tracking method have mostly focused on translation rather than interpreting, while most 
of them dealt with the issue of cognitive processing load (Chang, 2009; Dragsted & Hansen, 
2008; Jakcobsen & Jensen, 2008; O'Brien, 2007; Pavlović & Jensen, 2009; Sharmin, et al., 
2008;  Sjørup,  2008).  This  has  to  do  with  the  fact  that  whereas  the  mode  of  input  for 
interpretation is mostly oral, the mode of input for translation is written, and hence the 
eye-tracking method can be more widely applied.   
One example of such studies was conducted by O’Brien (2007). Four professional 
translators’ pupil dilation measures and processing speed were recorded when using SDL 
Translator’s  Workbench,  a  translation  memory  tool.  Eye-movement  data  was  measured 
under  four  different  conditions  representing  the  varying  degrees  of  high  to  low  match 
between the source text and the translation memory tool database. The results showed that 
the source text that had the least matches to the translation memory tool database (No 
Match) required the most cognitive efforts while source text that had the most matches 
(Exact Match) required the least efforts, as reflected in the average percentage change of 
pupil  dilation  (No  Match:  11.84%,  Exact  Match:  5.83%)  and  the  average  number  of 
source-text  words  processed  (No  Match:  0.32  words/minute,  Exact  Match:  4.11 
words/minute).   
Pavlović and Jensen (2009) applied the eye-tracking method to investigate cognitive 
loading in the two translation directions between Danish and English and also between the   34 
source text (ST) and target text (TT). Indices including gaze time, average fixation duration, 
total  task  length  and  pupil  size  were  analyzed  from  the  T&I  performance  of  eight 
translation students and eight professional translators. The source text and target text were 
displayed on the same computer screen in split windows. Five hypothesis were tested: (1) 
processing the target text (TT) required more cognitive efforts than the source text (ST) in 
both directions of translation; (2) translating into the second language (L2 translation task) 
on the whole required more efforts than translating into the native language (L1 translation 
task); (3) cognitive efforts in the processing of source text (ST) was higher in L2 to L1 
translation (in which the ST is in L2) than L1 to L2 translation (in which the ST is in L1); 
(4)  cognitive  efforts  in  the  processing  of  the  target  text  (TT)  was  higher  in  L1  to  L2 
translation than in L2 to L1 translation; (5) students needed to invest more cognitive efforts 
to translation tasks than professionals in both directions of translation.   
The  results  of  this  study  wholly  confirmed  hypothesis  (4):  in  both  directions  of 
translation,  processing  the  target  text  (TT)  demanded  more  cognitive  loading  than  the 
source text (ST), as reflected in significantly higher gaze time, average fixation duration, 
and pupil dilation. In L1 and L2 translation tasks alike, participants fixated longer on the 
TT than on the ST (81.2% more when translating into L1 and 118% more when translating 
into L2). Their average fixation duration values were higher on the TT than ST in the L1 
translation task by 53.1% and the L2 translation task by 55.1%. The pupil dilation values   35 
were also higher for the TT than ST in both L1 and L2 translation tasks (2.4% and 2.6% 
higher respectively). 
Chang (2009) conducted two experiments which used pupil size, number of fixations, 
task time, and blink frequency to explore cognitive efforts in translational directionality. In 
Experiment 1, 15 native Chinese participants performed four tasks: translating from English 
into  Mandarin,  typing  English,  translating  from  Mandarin  into  English,  and  typing 
Mandarin. In Experiment 2, eight native Spanish participants performed six tasks including 
reading Spanish, reading English, typing Spanish, typing English, translating from English 
into  Spanish,  and  translating  from  Spanish  into  English.  Findings  showed  that  (1) 
translating the first language into the second language was more cognitively demanding 
than translating in the opposite direction at a textual level; (2) reading the second language 
was more cognitively demanding then the first language.   
 
To conclude, previous T&I studies using the eye-tracking method have yielded results 
on  cognitive  loading  and  translation  directionality.  What  has  not  yet  been  addressed, 
however, is the use of the eye-tracking method to explore the process of comprehension in 
interpreting to address specific issues of the horizontal and vertical perspectives and to 
explore  the  details  of  reading  ahead  in  sight  translation.  Furthermore,  eye-movement 
measures employed in past studies mainly centered upon pupil size, number of fixations,   36 
and  fixation  duration.  Number  of  fixations  and  fixation  duration  provide  preliminary 
information to the general efforts demanded in reading comprehension. However, fixation 
duration  and  number  of  fixations  can  be  further  categorized  into  more  sophisticated 
eye-movement  measures  including  first  fixation  duration,  single  fixation  duration,  gaze 
duration,  fixation  probability,  refixation  probability,  go-past  time,  regression-out  rate, 
rereading time, rereading rate, and total viewing time. By doing so, we will be able to gain 
more insight into the efforts needed during the various stages of reading comprehension as 
opposed to merely a general view. On the other hand, while pupil size reflects cognitive 
loading of different tasks, the present study did not measure pupil dilation since it is more 
of  a  physiological  response  which  does  not  reveal  the  various  phases  of  reading 
comprehension which can be shown by the eye-movement indices mentioned above.   
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Chapter 3 
Experiment: eye tracking silent reading, reading aloud, and sight translation 
 
In this experiment, eye movements of interpreters were recorded during three tasks: 
silent  reading,  reading  aloud,  and  sight  translation.  Sight  translation  contains  the  three 
components of interpreting (comprehension, reformulation, and production). Reading aloud 
consists of the comprehension and production components while silent reading consists of 
only  the  comprehension  component.  Table  1  is  a  summary  of  the  three  components  of 
interpreting involved in this experiment. The intent of this experiment was to compare the 
eye movement indices of sight translation with two tasks containing one or two of the three 
components of interpreting. If interpreting and the two other tasks that contain all but one 
of  their  components  was  systematically  compared,  the  demands  of  each  individual 
component and its participation in the task as a whole can then be isolated and learned 
(Bajo, et al., 2001). Both the eye movement data as well as the oral production data of 
participants were recorded so that the two modes of information could be matched up to 
understand the relationship between comprehension and production.   
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Table 1.Correspondence of the three components of interpreting to the three conditions of this experiment   
  Silent Reading  Reading Aloud  Sight Translation 
Comprehension  V  V  V 
Reformulation  --  --  V 
Production  --  V  V 
 
The experiment was designed to answer the following research questions:     
(1) When and how each component of interpreting occurs in sight translation and how 
the three components of interpreting operate with one another, with special focus on 
comprehension in sight translation;   
(2) Whether  eye  movements  during  sight  translation  reflect  a  vertical  or  horizontal 
perspective in interpreting. Experiment results yielded by McDonald & Carpenter 
(1981) were opposed to the results by Macizo & Bajo (2004, 2006), while there were 
also some who claim that the two perspectives may not be mutually exclusive and 
can both be applied by the experienced interpreter (Christoffels & De Groot, 2005) .     
According to the vertical perspective, the interpreter’s eye movement patterns in 
sight  translation  would  be  similar  to  that  of  silent  reading  in  the  initial  stage  of 
reading (when the eyes fixate for the first time on a region) because the process of 
comprehension would be similar for the two tasks. However, in the later stage (after 
the first time the eyes fixate on a region and move back to that region) of sight   39 
translation,  eye  movement  patterns  between  sight  translation  and  silent  reading 
would be distinct as the interpreter needs to perform reformulation and production. 
On the other hand, according to the horizontal perspective, sight translation would 
consume  more  efforts  than  silent  reading  in  the  initial  stage  of  reading  because 
reformulation would already be taking place.   
(3) Whether “reading-ahead” (Agrifoglio, 2004; Sampaio, 2007; Weber, 1990) exists in 
sight translation. Should “reading ahead” be valid, the oral production of a current 
segment  would  overlap  with  the  reading  of  the  following  segment  during  sight 
translation. In other words, when the first fixation on a region occurs, the interpreter 
is either orally producing in the target language the content of a prior region, orally 
producing the content that he/she is currently fixating, or not orally producing any 
output in the target language (eg. pausing). The first situation would be regarded as 
reading ahead while the second and third situation would not.     
 
3.1 Method 
3.1.1 Participants 
The participants for this research were selected from the population of interpretation 
students enrolled at graduate programs of translation and interpretation in Taiwan. Eighteen   40 
students (ages 23 – 40) were paid to participate in this experiment. All participants’ native 
language was Mandarin Chinese and second language was English. They had passed T&I 
graduate program entrance exams and completed sight translation courses in the first year 
of their graduate program. Participants were fluent in both Chinese and English and capable 
of  basic  sight  translation  skills.  All  had  normal  or  corrected-to-normal  vision.  All 
participants signed an informed consent form before participating in the experiment.   
   
3.1.2 Design 
A  one-factor,  three-level  (silent  reading,  reading  aloud,  and  sight  translation), 
within-subject design was employed. Six passages were divided into three blocks, each 
consisting  of  two  passages.  Participants  performed  tasks  in  different  orders  of  rotating 
blocks. Each block was silently read, read aloud, and sight translated by the 18 participants 
an equal number of times. This design was adopted to assess the eye movement patterns of 
a same text in three modalities by different interpreters. Participants were asked to answer 
two comprehension questions after performing different tasks to each passage to ensure that 
they comprehended the content despite different demands of the tasks. Before each block, 
participants practiced on a passage in advance to familiarize themselves with the upcoming 
procedures.     41 
3.1.3 Materials 
Materials used in this experiment consisted of six Mandarin Chinese speech texts of 
approximately 150 words which were all excerpts from authentic speech texts. Part of the 
texts were excerpted from real speech texts used in the Chinese to English sight translation 
training  program  at  the  Graduate  Institute  of  Translation  and  Interpretation,  National 
Taiwan Normal University, while the other part of the texts were excerpted from model 
speeches written by members of the Chinese branch of Toastmasters International. It should 
be  noted  that  the  texts  were  not  artificially  composed  to  include  certain  linguistic 
characteristics but were originally written to be communicative and read to an audience.   
The experiment sought to eliminate major discrepancies in the difficulty level of test 
materials. Also, passages of general rather than specific topics were preferred to avoid the 
bias resulting from participants’ familiarity of a topic. In light of these concerns, the most 
important  criterion  for  material  selection  was  that  all  texts  were  comprehensible  to  the 
general public while manageable (eg. interpreted smoothly with very little difficulties) for 
sight translation to novice interpreters. Materials selected were also of varying topics to 
prevent  participants  from  becoming  overly  familiar  with  the  content  through  repeated 
practice (eg. sight translating or reading speech texts which were all about a similar topic).   
Nine  pieces  of  speech  texts,  which  were  determined  by  the  experimenter  to  be  of 
similar levels of difficulty, were first selected. The nine passages were evaluated for their   42 
comprehension  and  translation  difficulty  by  two  graduate  students  from  the  Graduate 
Institute  of  Translation  and  Interpretation,  National  Taiwan  Normal  University.  Both 
students had been trained in professional T&I school to perform sight translation and were 
asked to report any difficulties (eg. general content, terms, phrases, or concepts which may 
cause pauses or lead to mistakes) during sight translation tasks. After obtaining feedback 
from this initial evaluation, minor revisions were made accordingly to ensure that content 
which may cause difficulties or long pauses during sight translation were either eliminated 
or revised. As a result, participants were not expected to encounter serious difficulties or 
have trouble comprehending when sight translating the experiment materials. Also, two 
yes-no  comprehension  questions  were  designed  for  each  passage  to  assess  whether 
participants comprehend the gist of the passage.   
After the first revision, a second evaluation was conducted to rate the nine passages in 
their  levels  of  difficulty  and  to  select  six  final texts  out  of  all  nine.  This  was  done  to 
eliminate passages which diverted from the rest in being relatively too difficult or too easy 
and to select texts which were similar to each other in terms of the degree of difficulty. 
Raters of the second evaluation included one professor and six students from the Graduate 
Institute of Translation and Interpretation, National Taiwan Normal University. Raters were 
asked  to  sight  translate  each  speech  text  and  rate  the  degree  of  difficulty  for  sight 
translation on a scale of 1 to 5, with 1 being “easy” and 5 being “difficult”.     43 
For sight translation, average scores for all of the selected texts fell between 2 and 3, 
indicating that they were categorized as “relatively easy” to “average” by raters. This also 
demonstrated that the selected texts did not only bear similar degrees of difficulty but were 
also considered relatively manageable material for sight translation. The remaining three 
texts  which  were  not  selected  as  test  material  were  used  as  practice  passages  in  the 
experiment. Passages selected as test material are listed in the appendix.   
 
3.1.4 Apparatus 
Stimuli were presented on a computer monitor (1024*768 pixels) and eye movements 
were  recorded  using  an  Eyelink  1000  Desk  Mount  eye-tracker,  manufactured  by  SR 
Research. The sampling rate was 1000 samples per second. Stimuli were shown in the 
middle of the screen one passage at a time. EyeLink 1000 was equipped with a chin rest for 
the participants to position their heads during the experiment. The distance from the chin 
rest to the monitor was 70 cm.   
 
3.1.5 Procedure 
Participants  were  seated  in  a  dimly-lit  room  in  front  of  a  PC  monitor  and  tested 
individually. The eye movement recording procedure is displayed in Figure 4. Prior to the   44 
experiment, participants were tested for their dominant eye, which was the eye recorded 
during the experiment. At the beginning of the experiment, instructions were presented on 
the screen. The nine-point calibration and validation procedure followed to determine the 
correspondence between pupil position and gaze position (Tsai, Lee, Tzeng, Hung, & Yen, 
2004). The experiment included three conditions, with each condition consisting of one 
practice passage followed by two formal trials. Each condition started with the practice 
passage,  allowing  participants  to  familiarize  themselves  with  the  condition.  At  the 
beginning of each trial (including the practice passage), participants were asked to fixate on 
a cross, which was where the sentence would begin. If the eye fixated in an acceptable 
range, the cross would vanish and the passage was shown. The calibration and validation 
process was performed again if participants failed to accurately fixate on the cross.     
  Participants were told to begin their task immediately after the stimulus was shown on 
screen. They silently read, read aloud, or sight translated the passage at their own pace 
depending  on  the  designated  task  in  that  block.  Participants  pressed  any  button  on  the 
response  box  when  they  were  done  performing  the  designated  task.  All  passages  were 
followed by two comprehension questions. Participants had to decide whether the statement 
of  the  question  was  consistent  with  the  sentence  they  read.  A  “yes”  and  a  “no”  were 
displayed on the screen’s left and right bottom corner, each of which corresponds to the left 
and right buttons respectively. Feedback indicating whether the participant’s answer was   45 
correct  was  presented  on  the  computer  screen  after  the  button  was  pressed.  The  entire 
experiment took about 60 minutes in total, including short breaks between blocks. 
  Participants’  oral  production  was  recorded  during  the  experiment  as  the  recording 
device was activated as soon as the visual stimulus was displayed. This was expected to 
provide more insight into the coordination between the eye fixations and participants’ oral 
production to further understand the relationship between comprehension and production of 
interpreters.   
It  should  be  noted  that  there  were  certain  deviations  from  standard  interpreting 
practice in the situation of this experiment. First of all, the passage interpreted was not 
presented to an audience in a particular occasion such as a conference and there was no 
speaker. Also, there was no real audience except the experimenter. Secondly, the interpreter 
was not allowed to prepare or read the material in advance, nor was the passage read out 
loud to the participant by the experimenter beforehand. Rather, participants were asked to 
begin sight translation as soon as the stimulus was displayed. Lambert (2004) pointed out 
that this was a more stressful variation of sight translation because preparation time was 
eliminated altogether and the candidate did not have the chance to read the document but 
was required to begin translating immediately, without even having the chance to read the 
document.  However,  even  though  this  was  not  standard  interpreting  practice,  Lambert 
(2004)  still  highlighted  that  interpreters  should  be  trained  to  perform  unrehearsed  sight   46 
translation in preparation for work, because often in court settings, documents may need to 
be interpreted on the spot. Thirdly, this experiment focused on the process in which sight 
translation was conducted and especially on the comprehension phase. Oral production of 
participants’ sight translation was assumed to be of similar quality and therefore was not 
analyzed.     47 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                               
Figure 4. Eye-tracking experiment procedure 
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3.2 Data analysis 
3.2.1 Eye movement indices and data analysis   
  Eye movements were analyzed according to both duration and probability measures. 
These  eye  movement  indices  were  divided  into  three  groups  based  on  the  cognitive 
processes  they  reveal:  (a)  first-pass  reading  time  and  probability,  (b)  go-past  time  and 
probability  (regression-out  rate),  (c)  total  viewing  time,  rereading  time,  and  rereading 
probability. Group (a) reveals the initial stage of processing of each region, which reflects 
the word recognition stage in reading comprehension. Group (b) shows the detection of 
ambiguities, representing readers’ efforts to solve ambiguities in order to comprehend the 
material read at the point. Group (c) demonstrates readers’ efforts to integrate information 
needed for solving the ambiguities. Definition of each measure is listed below:   
a. First-pass reading time and probability:   
i. First fixation duration (FFD): the duration of the first fixation in a region, which is   
the duration of a fixation that falls within a region for the first time     
ii. Single fixation duration (SFD): the duration of the only fixation in a region in the 
first-pass   
  iii. Gaze duration (GD): the sum of all fixation duration beginning with the first   
fixation in the region until the eye leaves the region, regardless of direction, either   49 
to the right or left of the region boundary.   
      iii. Fixation probability: the probability of eye movements that fixate on a region during 
the first-pass.   
      iv.  Refixation  probability:  the  probability  of  eye  movements  that  refixate  within  a 
region during the first-pass reading. This means the eyes do not move to a new 
region but fixate again on the same region.   
b. Go-past reading time and regression-out rate: 
  i. Go-past time (GPT): the sum of all fixation duration on a region before the eye 
crosses the right of that region boundary. GPT includes gaze duration as well as the 
duration of all fixations which are launched from the fixated region to the left of 
the  region  boundary.  This  measure  suggests  the  time  required  to  process  the 
present  and  previous  material  before  the  reader  feels  ready  to  process  further 
material.   
  ii. Regression-out rate (ROR): the probability of eye movements that cross a     
region’s  left  boundary  immediately  following  a  first-pass  gaze  on  the  region. 
Regression-out rate indicates a storage want or a need for integration in a later 
stage of sentence processing, suggesting a desire for reanalysis of information. 
c. Total viewing time, rereading time, and probability 
      i. Total viewing time (TVT): the sum of all the fixation duration in a region,     50 
regardless of the direction of eye movements in the previous period or the period 
afterwards.   
  ii. Rereading time (RRT): the sum of all fixation duration which happens in a region   
after the first pass. RRT reflects the need to further process information or to 
integrate information at a later stage in reading.   
iii. Rereading rate: the probability of reading a region again after the first-pass, 
regardless of the direction of the eye-movements to that region, given that the 
region is not skipped in the first-pass.   
 
The eye movement measures of two-character Chinese words were analyzed in this 
experiment. Most Chinese words are two-character words and are more representative of 
the reading process in the Chinese language. The number of characters also needed to be 
controlled  because  words  which  were  longer  or  shorter  may  result  in  higher  or  lower 
average reading time which would be less reflective of the actual reading time on each 
word. In terms of data exclusion, participants’ data were eliminated if their comprehension 
accuracy was below 75%. The overall comprehension accuracy for participants was 95.53% 
in this experiment. In all of the first-pass duration measures, any duration length of less 
than  80  milliseconds  (ms)  was  excluded  from  analyses.  Any  duration  time  in  a  region 
lasting for more than 800 ms was also excluded. If the TVT of a trial in a region falls below   51 
80 ms or exceeds 1500 ms, the data was eliminated. Moreover, if a blink occurred before a 
fixation, the data of the trial was excluded from calculation. Both the beginning and end 
fixation of each trial were also eliminated. Any fixations located outside the Region of 
Interests (ROIs) were subtracted from analyses as well. Each of the dependence measures 
in all passages were analyzed in repeated measures analyses of variance (ANOVAs).   
 
3.2.2 Reading ahead analysis   
Oral production of participants’ sight translation was analyzed in this study to explore 
whether reading ahead exists in sight translation. During sight translation, interpreters parse 
or chunk information into smaller units to facilitate comprehension and reformulation. The 
vast majority of meaning units is parsed according to grammatical units such as phrases and 
clauses (McDonald & Carpenter, 1981) though the units of parsing may still vary from 
person to person. To overcome the problem of differences in parsing meaning units, this 
study saw each sentence as a meaning unit since punctuation marks already serve as natural 
boundaries. The first fixation of each sentence in every passage served as a check point to 
examine what the participant was orally producing at the onset of that first fixation. At the 
onset of the first fixation on a sentence, if the interpreter was orally translating the current 
sentence (eg. sentence N) when his/her eye fixated on the following sentence (eg. sentence 
N+1),  this  would  mean  an  overlap  between  the  reading  of  new  information  and  oral   52 
production. Thus, this would be strong support for reading ahead. On the contrary, if the 
interpreter was not orally producing any content (pausing) or if his/her eye fixated on the 
sentence N while also orally translating sentence N, this would not be considered reading 
ahead.  It  was  expected  that  results  of  this  analysis  would  show  whether  reading  ahead 
occurred across meaning units.   
Using  the  software  Pratt,  participants’  first-pass  fixation  onset  times  (excluding 
refixations)  were  labeled  onto  their  oral  output  audio  files  while  a  transcription  of 
participants’ oral production was completed. This was then mapped to the eye-tracking data 
to  compare  what  the  participant  was  fixating  and  what  he/she  was  orally  producing  in 
translation. The above mentioned data was then narrowed down, and only the foremost first 
fixation in each sentence of every sight translated passage was examined.   
   
 
 
 
             
Figure 5. Labeling first fixation onset/oral production transcription 
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The criteria for whether reading ahead occurred are as follows:   
(1)  Reading  ahead  is  defined  as  the  condition  in  which  the  participant  orally 
produces content in sentence N while his/her eye fixates for the first time on 
sentence N+1. Oral production of the content in the prior sentence should 
overlap with the first fixation on the present sentence.   
(2)  If the participant was not producing any oral translation at the first fixation 
onset within a sentence, in other words, if there was a pause at the foremost 
first fixation onset in a sentence, this was not considered to be reading ahead 
in this experiment. Besides, if the participant was orally producing the content 
he/she was fixating, this was not considered reading ahead either. Figure 6 
shows two examples of reading ahead and not reading ahead. 
(3)  The  first  sentence  of  each  passage  was  excluded  from  analysis  since  an 
interpreter always needs to read information first before producing any oral 
translation. Therefore, production is unlikely to occur when reading the first 
sentence in each passage.   
(4)  All first fixations within each sentence were examined to come up with a 
percentage  regarding  the  extent  of  which  reading  ahead  occurred  in  sight 
translation.     54 
 
 
 
 
 
 
 
Figure 6. Reading ahead example 
Sentence N  Reading ahead:   
at the foremost first-pass fixation onset 
in sentence N (“汽車” ), the participant 
is still orally translating content in 
sentence N ( “生產事業”) 
 
NOT reading ahead:   
First fixation falls in sentence N+1 
falls on “汽車” while the participant 
pauses OR produces the translation of 
“汽車” 
服務業跟生產事業有一個非常明顯的差別， 
Sentence N+1 
以汽車公司來說， 
Sentence N+2 
一個工廠裡的工人，   55 
3.3 Results   
3.3.1 Eye movement indices 
3.3.1.1 First-pass reading time and probability   
The mean and standard deviation of first-pass reading time are shown in Table 2 and 
Figure  7.  Statistic  results  are  summarized  in  the  Appendix.  All  first-pass  reading  time 
indices showed a main effect of task type on first fixation duration (FFD) [F(2, 34)=39.60, 
p<.001***], single fixation duration (SFD) [F(2,34)=35.02, p<.001***], and gaze duration 
(GD) [F(2, 34)=49.42, p<.001***]. Tests of simple main effects indicated a robust simple 
main effect showing that reading aloud (RA) requires longer first-pass time (FFD, SFD, GD) 
than  silent  reading  (SR)  or  sight  translation  (ST)  [FFD:  RA>SR,  p<.001***;  RA>ST, 
p<.001***,  SFD:  RA>SR,  p<.001***;  RA>ST,  p<.001***;  GD:  RA>SR,  p<.001***; 
RA>ST, p<.001***], indicating that reading aloud requires greater processing efforts in the 
first pass. In contrast, the processing efforts of silent reading and sight translation proved to 
be similar in the first pass.   
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Table 2. Mean and standard deviation (in parenthesis) of first fixation duration, single fixation duration, and 
gaze duration on two-character words (ms) 
 
Silent   
reading 
Reading 
aloud 
Sight 
translation 
First fixation duration   
221.07 
(34.17) 
296.72   
(30.71) 
230.82 
(35.79) 
Single fixation duration 
218.61 
(36.02) 
303.92 
(43.72) 
227.87 
(35.60) 
Gaze duration   
236.33 
(40.87) 
346.47 
(42.23) 
244.69 
(45.08) 
 
 
 
Figure 7. Mean of first fixation duration, single fixation duration and gaze duration on two-character words 
(ms) 
 
 
 
 
 
 
 
 
 
＊  ＊  ＊  ＊ 
＊  ＊ 
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In terms of first-pass reading probability indices, the mean and standard deviation of 
first pass-reading rates including fixation probability and refixation probability are shown 
in Table 3 and Figure 8. Statistic results are summarized in the Appendix. There was a main 
effect  of  task  type  on  fixation  probability  [F(2,34)=17.07,  p<.001***]  and  refixation 
probability [F(2,34)=22.24, p<.001***]. Tests of simple main effects showed that reading 
aloud (RA) has a higher fixation probability and refixation probability than silent reading 
(SR) or sight translation (ST) [Fixation probability: RA>SR, p<.05*; RA>ST, p<.001***, 
Refixation  probability:  RA>SR,  p<.001***;  RA>ST,  p<.001***].  Combined  with  the 
first-pass reading time indices, these results suggested that reading aloud requires more 
efforts during the first-pass reading than other two tasks and that the extra efforts were due 
to  oral  production  of  the  text.  On  the  other  hand,  silent  reading  and  sight  translation 
displayed similar patterns in first-pass indices, both in duration and probability measures.   
 
 
Table 3. Mean and standard deviation (in parenthesis) of fixation probability and refixation probability on 
two-character words (%) 
 
Silent   
reading 
Reading 
aloud 
Sight 
translation 
Fixation 
probability   
30.78 
(11.02) 
47.35 
(20.89) 
23.82 
(13.29) 
Refixation 
Probability   
7.91 
(6.29) 
23.59 
(12.68)   
7.64 
(10.84)     58 
 
 
Figure 8. Mean of fixation probability and refixation probability on two-character words (%) 
 
 
3.3.1.2 Go-past time (GPT) and regression-out rate (ROR) 
  The mean and standard deviation of go-past times (GPTs) and regression-out rates 
(RORs) are summarized in Table 4 – Table 5 and Figure 9 – Figure 10, while the statistic 
results  are  summarized  in  the  Appendix.  There  is  a  main  effect  of  task  type  on  GPT 
[F(2,34)=11.55,  p<.001***].  Tests  of  simple  main  effects  showed  the  GPT  for  reading 
aloud is higher than that of silent reading or sight translation [GPT: RA>SR, p<.01**; 
RA>ST, p<.001***]. GPT denotes the sum of all fixation duration on a region before the 
gaze crosses the right boundary of that region, suggesting the time required to process the 
present  and  previous  material  before  the  reader  feels  ready  to  process  further  material. 
＊  ＊ 
＊  ＊   59 
Since  reading  aloud  triggered  significantly  longer  gaze  durations,  the  longer  GPTs  for 
reading aloud condition were likely contributed by its gaze durations (GDs). 
There  was  a  main  effect  of  task  type  found  on  regression-out  rate  [F(2,34)=7.91, 
p<.001***]. Tests of simple main effects showed that silent reading and sight translation 
both have higher RORs than reading aloud [ROR: SR>RA, p<.05*; ST>RA, p<.001**]. 
Since RORs indicated the probability of eye movements that cross a region’s left boundary 
immediately following a first-pass gaze on the region, it denotes a storage want or a need 
for integration in a later stage of sentence processing, suggesting a desire for reanalysis.   
 
 
Table 4. Mean and standard deviation (in parenthesis) of go-past time on two-character words (ms) 
 
Silent 
reading 
Reading 
aloud 
Sight   
translation 
Go-past time 
312.59 
(82.94) 
414.79 
(75.25) 
313.22 
(94.00) 
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Figure 9. Mean of go-past time on two-character words (ms) 
 
 
Table 5. Mean and standard deviation (in parenthesis) of regression-out rate on two-character words (%) 
 
Silent   
reading 
Reading 
aloud 
Sight 
translation 
Regression-out 
rate 
21.31 
(11.17) 
13.15 
(9.48) 
29.39   
(17.14) 
＊  ＊   61 
 
 
Figure 10. Mean of regression-out rate on two-character words (%) 
 
 
3.3.1.3 Total viewing time (TVT), rereading time (RRT), and rereading probability     
The  mean  and  standard  deviation  of  rereading  time  (RRT)  and  total  viewing  time 
(TVT) are shown in Table 6 and Figure 11 while the statistic results are summarized in the 
Appendix. There was a main effect of task type on RRT [F(2,26)=18.25, p<.001***] and 
TVT [F(2,32)=19.55, p<.001***]. Tests of simple main effects showed that sight translation 
had a longer RRT and TVT than silent reading [RRT: ST>SR, p<.01**; TVT: ST>SR, 
p<.01**]. This indicated the process of silent reading and sight translation were shown after 
the first pass. Sight translation called for more efforts in information processing in the later 
stage of reading.   
 
＊ 
＊   62 
Table 6. Mean and standard deviation (in parenthesis) of rereading time and total viewing time on 
two-character words (ms) 
 
Silent   
reading 
Reading   
aloud 
Sight   
translation 
Rereading time 
240.45   
(34.91) 
354.64   
(65.62) 
414.47   
(129.23) 
Total viewing time 
265.14   
(44.65) 
407.35 
(55.98)   
431.17   
(130.32) 
 
 
 
Figure 11. Mean of rereading time and total viewing time on two-character words (ms) 
 
 
The mean and standard deviation of rereading rate are shown in Table 7 and Figure 12 
while statistic results are summarized in the Appendix. There was a main effect of task type 
on the rereading rate [F(2,34)=4.717936, p<.001***]. Tests of simple main effects showed 
that  sight  translation  has  higher  rereading  probability  than  silent  reading  [Rereading 
probability: ST>SR, p<.05*]. This denoted that during the process of sight translation, the 
＊ 
＊ 
＊ 
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passage was more frequently revisited, suggesting more cognitive efforts demanded after 
the first pass during sight translation, which corresponds well to the results of rereading 
times.   
 
Table 7. Mean and standard deviation (in parenthesis) of rereading rate and regression-in rate on 
two-character words (%) 
 
Silent 
Reading 
Reading 
Aloud   
Sight 
Translation 
Rereading rate 
12.79 
(7.27)   
14.42   
(10.59) 
23.59 
(19.14) 
 
 
 
Figure 12. Mean of rereading rate on two-character word (%) 
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3.3.2 Reading ahead analysis   
Out of the 36 sight translation productions, 33 pieces of data were analyzed. Two 
pieces of data were excluded from the analysis because of poor sound quality while the 
third  piece  of  data  was  eliminated  because  the  participant  finished  reading  the  entire 
passage before sight translation began.   
The reading ahead analysis showed the reading ahead probability across sentences. 
Figure 14 illustrates the proportion between reading ahead, no oral production, and cases in 
which oral production was ahead of fixation. Reading ahead probability refers to the cases 
in which the interpreter was still producing the oral translation of sentence N but already 
fixating on sentence N+1 for the first time. The results showed that the reading  ahead 
probability was 72.80%. Reading ahead did not occur in 26.6% of the cases due to pauses 
in oral translation. That is to say, the participant was not orally producing any translation 
upon the first fixation on a sentence. Since there was no oral production to begin with, there 
could not have been an overlap between reading and oral production. In 0.60% of the cases, 
the  interpreter’s  oral  production  was  ahead  of  his/her  oral  production.  This  occurred 
probably because the interpreter employed anticipation skills during interpreting and was 
able to predict from the context the content was coming up in the speech.     65 
 
Figure 13. Reading ahead probability 
 
Table  8  shows  a  typical  example  from  one  participant  in  our  experiment  to 
demonstrate what he/she was fixating and what he/she was orally producing at the time of 
the first fixation on each sentence. In this case, the participant’s reading ahead probability 
was 92.85%. In the only instance in which reading ahead did not occur, the participant was 
not orally producing any interpretation at the time, which can be seen in the first sentence.   
In Table 8, column I indicates the sentence number of the Chinese source text. Column 
II indicates the first fixation onset times of each sentence in the source text. Column III 
shows  each  Chinese  word  within  the  source  text.  Column  IV  is  the  literal  English 
translation of that Chinese word while column V is the English translation of each source 
text sentence, both for reference purposes. Column VI shows the oral production of the 
participant’s  sight  translation.  The  highlighted  parts  in  column  II  indicate  the  first 
first-fixation onset times within each sentence. The highlighted parts in column VI show the 
participant’s  oral  production  which  correspond  to  the  first-fixation  onset  time  in  each   66 
sentence. The  circled  number  within  the Column VI  shows  the  corresponding  sentence 
number  of  which  the  content  the  participant  was  orally  producing.  Column  VII  shows 
whether the sentence is labeled as reading ahead or not. The number “0” denotes that the 
participant was not fixating on sentence N+1 when orally producing sentence N, while the 
number  “1”  denotes  that  the  participant  was  fixating  on  sentence  N+1  when  orally 
producing sentence N. The reading ahead probability is then derived from the average of 
the labeled numbers in column VII.   
For instance, at the fixation onset 11.265 sec, the fixated word is  “屈表”  (“mean”) , 
which belongs to sentence 5. However, the corresponding oral production is “Even if you”, 
which is the content in sentence 4. This means that while the participant fixated on sentence 
5 for the first time, his/her production was still of the content in sentence 4. This showed 
that comprehension of sentence 5 already occurred during the production of sentence 4. 
Hence, this is an example of reading ahead across sentential meaning units.   
 
Table 8. Mapping between first-pass fixation and oral production   
I. Sentence 
II. First 
Fixation 
Onset 
(sec) 
III. 
Source 
text     
IV. 
Corresponding 
English meaning 
of each word 
V. English Translation 
of the source text 
VI. Oral production by 
participant 
VII.   
Read ahead 
trial onset  匘峿  Many    - 
  人  people    - 
  都  all    - 
  會  will    - 
1 
  說  say 
Many people will say,   
 
- 
-   67 
  ，  ,    - 
  沒有  No    - 
0.254  病痛  sickness    0 
  酧  will    - 
  屈表  mean  - 
  身殱  body 
- 
- 
  匘  very  A lot of people said    - 
  健康  healthy    that if you    - 
2 
  。  . 
that if you are not sick, it 
means that you are 
healthy. 
- 
  事實  In fact   
are not sick it means you 
ar-  - 
9.139  上  In fact  1  3 
  ，  ,   
In fact,   
(ar)e hea-  ○ ○ ○ ○ 2  
- 
9.507  即使  Even  1 
  沒有  not 
(hea)lthy  ○ ○ ○ ○ 2  
- 
  岥病  sick  - 
4 
  ，  , 
even if you are not sick,   
- 
  也  may  - 
  岔岊  Not necessa-rily 
But in   
fact   
- 
11.265  屈表  mean  1 
  健康  health  - 
5 
  。  . 
it does not mean that you 
are healthy. 
- 
  健康  Health  - 
  匸  refers  - 
  的  de 
Even if you  ○ ○ ○ ○ 4  
- 
12.221  應該  should  1 
  一  one    - 
  個  one  - 
  人  person 
(you)’re not sick  ○ ○ ○ ○ 4  
- 
  沒有  without  You may not be heal-  - 
  病痛  illness 
(heal)thy. Being healthy 
means that one   
- 
6 
  ，  ,   
Being healthy means 
someone is without any 
illnesses   
person should not    - 
20.012  而尼  And    1 
  又  also 
b-  ○ ○ ○ ○ 6  
- 
  非常  very    - 
  有  have 
(b)e   
- 
7 
  卺力  energy 
and also very energetic. 
sick and he should  -   68 
  。  .    - 
  通常  Usually    - 
21.884  大家  we    1 
  總半  always  - 
  峹  when  - 
  屺屢  lose  - 
  健康  health 
be very ene-  ○ ○ ○ ○ 7  
- 
  之匝  after  - 
8 
  ，  , 
Often only after we lose 
our health,   
- 
  才  then  - 
  會  will   
(ene)rge- 
- 
22.946  關尚  care    1 
  健康  health  - 
  的  de 
(energe)tic. Often, after 
we are losing ou-  ○ ○ ○ ○ 8  
- 
  問題  issue  (ou)r heal-  - 
9 
  。  .   
do we start paying 
attention to the issue of 
health.   
- 
  屯有  Only    - 
  峹  when 
(heal)th, we will start 
caring about our   
- 
32.812  感覺  feel    1 
  疲倦  tired   
health  ○ ○ ○ ○ 9  
- 
  或者  or  - 
  岥病  sick  - 
  的  de 
pro- 
- 
  時候  time  (pro)blem-    - 
10 
  ，  , 
Only when we feel tired 
or sick   
 
 
- 
  才  then  - 
  會  will 
(problem)s. Only when 
we feel tire- 
- 
36.123  採取  take  1 
  行動  actions  - 
  維護  maintain   
(tire)d or  ○ ○ ○ ○ 10 
- 
  健康  health  - 
11 
  。  .   
will we take actions to 
preserve our health. 
- 
  不過  But  - 
  維護  maintain 
sick   
- 
36.659  健康  health  1 
12 
  的  de 
However, when trying to 
sustain our health, 
sic(k), we would take 
actions to um protect 
ourse-  ○ ○ ○ ○ 11 
-   69 
  峧時  time  - 
  ，  ,  - 
  要  be  - 
  小尚  careful  - 
  不屣层  not 
(ourse)lves. But to 
maintain um being   
- 
45.903  太過  too  1 
  極端  extreme   
healthy,  ○ ○ ○ ○ 12 
- 
13 
  。  .   
it is important not to go 
to the extreme. 
you have to be careful 
not to go to the ex- 
- 
49.743  例崇  For example  (e)x  ○ ○ ○ ○ 13  1 
  不要  don’t  - 
  屯  just  - 
  峰  eat  - 
  協  certain      - 
  一  one 
(ex)trem- 
- 
  種類  kind  - 
  的  de 
(extreme)e.   
- 
  食物  food  - 
14 
  ，  ,   
For example, one should 
not eat only one type of 
food,   
- 
  而  but  - 
  應該  should 
For example, you cannot 
eat only one   
- 
53.978  均衡  balanced  1 
  的  de 
kind of  ○ ○ ○ ○ 14 
- 
  飲食  diet  - 
15 
  。  .   
rather, one should keep a 
balanced diet. 
 
food. You should 
consider a balanced diet.    - 
 
Figure 13 summarizes the relationship between the fixated sentence number and the 
produced sentence number at the first fixation onset in each sentence. One can see that in 
most cases, the eye is ahead of the oral production, as indicated by the comparison between 
the blue dotted line and the red concrete line.     70 
 
Figure 14. Fixated sentence and produced sentence at the first fixation onset in each sentence   71 
3.4 Discussion 
3.4.1 First-pass indices   
Silent  reading  and  sight  translation  displayed  similar  patterns  in  first-pass  indices 
(FFD, SFD, GD, fixation probability, and refixation probability). First-pass reading reflects 
the word recognition phase in reading comprehension. Since sight translation did not differ 
from silent reading during the first-pass, no extra efforts were needed for sight translation 
during this phase. The reading process for the two tasks was the same and there was no 
extra working memory needed in the initial stage of reading. In other words, reformulation 
did not occur in the initial stage of reading and silent reading and sight translation shared 
similar processes in the initial stage of reading. Results of this study supported the vertical 
perspective and also showed that reformulation did not occur at the word level in the initial 
stage of reading.   
Compared to the eye movement patterns of silent reading, which consists of only the 
comprehension  component,  reading  aloud,  which  consists  of  the  comprehension  and 
production components, had prolonged FFD, SFD, GD, fixation probability, and refixation 
probability. This suggests that in the first-pass reading of reading aloud, the extra time 
reflected  in  eye  movement  indices  is  due  to  the  efforts  needed  for  oral  production. 
Participants’ eye movements were delayed by the task of oral production, and hence the   72 
higher first-pass reading times. This conforms to the claim that fixations are longer for oral 
reading than for silent reading because the reader needs to produce each word as it is read, 
and the eyes often stay in place longer so that they do not get too far ahead of the voice 
(Rayner, 2009). Also, higher fixation and refixation probability show that reading aloud is 
more of a “linear production”, meaning that each region is fixated relatively in a serial 
manner  in  reading  aloud  than  in  silent  reading  or  sight  translation  in  the  first  pass.  In 
contrast, in silent reading and sight translation, information processing occurs in a more 
“back-and-forth” fashion, as reflected by lower fixation and refixation probability, which is 
another type of evidence illustrating the similarities of silent reading and sight translation in 
the first pass.   
 
3.4.2 Go-past time and regression-out rate   
Go-past  time  (GPT)  refers  to  the  processing  of  difficulties  immediately  before 
proceeding on to fixate on a new region. One thing to keep in mind is that even though GPT 
reflects the time the interpreter is required to process the present and previous material 
before he/she feels ready to process further materials, it also includes gaze duration.   
Silent  reading  and  sight  translation  did  not  show  significant  differences  on  GPTs, 
meaning that the time spent on processing difficult regions before feeling comfortable to 
fixate on a new region was the same for the two tasks. This is another indicator of the   73 
similar processes of silent reading and sight translation in the first-pass reading. In contrast, 
GPTs were longest for reading aloud. This may be attributed to the fact that reading aloud 
already had longer gaze duration than silent reading or sight translation, and this may be a 
major contributing factor to longer GPTs.   
However, regression-out rate (ROR) for silent reading and sight translation were both 
higher  than  reading  aloud.  This  may  seem  abnormal  at  first  sight  because  one  would 
assume that the RORs  and GPTs would show  similar patterns between the three tasks. 
However,  if  gaze  duration  of  the  three  tasks  were  taken  into  consideration,  then  the 
differences  between  GPTs  and  RORs  could  be  explained.  Reading  aloud  already  had 
significantly higher gaze duration, which was also included in the calculation of go-past 
time, and therefore could explain the higher GPT but lower ROR. 
 
3.4.3 Rereading time, rereading rate, total viewing time 
After the first-pass reading, rereading time and rereading rate of sight translation was 
significantly higher than that of silent reading. This highlights the differences in the process 
of silent reading and sight translation. Comprehension is the same for silent reading and 
sight  translation  in  the  early  stage  of  reading  (first-pass  reading).  In  the  later  stage  of 
reading (after the first pass), sight translation required more processing efforts than silent 
reading, and the difference can be attributed to the efforts needed for reformulation and   74 
production. This shows that even though silent reading and sight translation share similar 
patterns in the first pass, more efforts are needed after the first pass for sight translation 
These results provide proof to the vertical perspective, since sight translation occurred in a 
serial rather than concurrent fashion.   
Rereading was also found in silent reading and reading aloud, which indicated that the 
integration of information was needed for the two tasks. Reading aloud had a significantly 
longer  rereading  time  than  silent  reading,  indicating  that  oral  production  may  not  only 
occur in the first pass but also occur during rereading. To combine these results with indices 
in the first pass, one can conclude that the oral production in reading aloud occurred both in 
the  first  pass  as  well  as  after  the  first  pass,  during  rereading.  By  comparing  the 
eye-movement indices of sight translation with silent reading and reading aloud, one sees 
that comprehension in sight translation occurs in the first pass, while reformulation occurs 
after  the  first  pass.  Production,  which  is  in  the  target  language  rather  than  the  source 
language, also occurs also after the first pass.   
Total viewing times (TVTs) were the highest for sight translation, followed by reading 
aloud  and  then  silent  reading.  This  was  an  expected  result  due  to  the  task  of  sight 
translation being the most complicated in terms of the components involved. The findings 
of this study also show that the complexity of a task can also be reflected in the time that it 
takes to process it.     75 
Table 9 lists the three conditions of silent reading, reading aloud, and sight translation 
and the time in which respective phases occur during each pass.   
   
Table 9. Silent reading, reading aloud, sight translation and corresponding tasks     
  Silent reading  Reading aloud  Sight translation 
Word recognition    Word recognition  Word recognition 
First pass 
--  Production    -- 
Further comprehension      Further comprehension    Further comprehension 
--  Production  Reformulation 
After first-pass 
--  --  Production 
 
3.4.4 Reading ahead 
The results of the experiment provide the first evidence of objective measurement for 
reading ahead during sight translation. It should be noted that we coded reading ahead by 
corresponding the onset time of each first fixation on a sentence to the sentence which was 
being orally translated. The overlap between the oral production of sentence N and the 
reading  of  sentence  N+1  indicates  the  occurrence  of  reading  ahead  across  sentential 
meaning units. It may be quite natural to read ahead within a sentence to be able to perform 
oral translation since comprehension is necessary for reformulation and production to occur. 
However, we point out here that the ability of reading ahead across meaning units which 
precedes the meaning unit which is currently being interpreted might be vital for skilled   76 
interpreters.   
Despite the evidence, there are some issues which need to be clarified in our reading 
ahead analysis. One possible explanation of the observed phenomenon is that when the 
interpreter is orally producing content in sentence N while his/her eye fixates on sentence 
N+1, should difficulties be encountered during the oral translation of sentence N, there is 
no  information  taken  from  the  initial  fixations  on  sentence  N+1.  In  other  words,  the 
interpreter may only start to retrieve information from sentence N+1 only when the oral 
translation is completed in sentence N. In that case, comprehension of sentence N+1 and 
oral production of sentence N would not be considered as overlapping and hence this would 
not be considered as reading ahead. We argue against this possibility and base our argument 
on the linking hypothesis of the eyes to cognitive operation in eye movement research 
literature. First, in complex tasks, the eye generally moves to where attention is allocated 
(Rayner, 1998, 2009). Under these circumstances, when encountering difficulties in orally 
translating sentence N, the interpreter’s eye is mostly likely to regress back to sentence N 
rather than staying fixated on sentence N+1 without retrieving any information. Secondly, it 
would  be  distracting  to  the  interpreter  to  fixate  on  sentence  N+1  if  difficulties  are 
encountered in sentence N. Again, even though attention can be allocated independently of 
eye positions in simple tasks, eye location and attention are generally overlapping at the 
same locations. For those reasons, this concern should not be an issue since it makes more   77 
sense for the eye to regress back to sentence N when difficulties are encountered instead of 
staying fixated on sentence N+1 without processing it.   
One limitation exists in using the first fixation of a sentence as a checkpoint in the 
reading ahead  analysis. It  could not be assured whether the fixation following the first 
fixation on sentence N+1 also falls on sentence N+1 or whether the eyes regress back to a 
sentence to the left boundary of sentence N+1 (eg. sentence N). One way to clarify this 
issue would be to constraint the reading ahead analysis to sentences which have minimal 
regressions.  However,  it  would  also  be  difficult  to  decide  on  a  standard  for  minimal 
regressions. This question has not yet been addressed due to the scope of this study and 
further studies are needed to clarify this issue.   
Sampaio (2007) pointed out that in ST, the oral production is practically concurrent 
with the comprehension of the text. Weber (1990) also highlighted that a crucial ability to 
develop is to reformulate ideas within a short period of time while devoting the entire 
concentration to the analysis of the following meaning units. From the results of this study, 
it should be noted that in sight translation, there is a time in which the comprehension of 
new  information  and  oral  production  overlap.  However,  calling  comprehension  and 
production concurrent may be confusing since comprehension and oral productions do not 
overlap at all times during sight translation.     78 
Chapter 4 
General Discussion 
 
4.1 The vertical perspective and implications for interpretation training   
The present study set out to investigate the three components of sight translation in 
general and the comprehension component in particular to examine whether the vertical or 
horizontal perspective was valid. Eye movement indices provided insight to the answer of 
these research questions. It was found that sight translation and silent reading were similar 
in their initial stage of reading during Chinese to English sight translation, which yields 
support for the vertical perspective. This converged with the results proposed by McDonald 
and Carpenter (1981), whose findings supported the vertical perspective.   
In contrast, the results of this study go against the findings of the self-paced reading 
study  carried  out  by  Macizo  and  Bajo  (2004,  2006),  whose  findings  supported  the 
horizontal perspective. In their studies, total reading times for translation were longer than 
reading times of silent reading. The explanation provided was that reading for repetition 
and reading for translation differed in the amount of working memory resources required 
and possibly in the processes involved in the two tasks. One fundamental point this study 
failed  to  address,  which  was  resolved  by  the  present  study,  was  the  constraints  of  the 
self-paced method. In self-paced experiments, it was hard to dissect comprehension from   79 
the reformulation or production components of interpreting since participants voluntarily 
control  the  pace  of  their  own  reading.  Using  the  self-paced  method,  participants  were 
inclined to comprehend and reformulate each word before pressing the spacebar key to 
view the next word. Therefore, the self-paced  methods imposed certain constraints and 
might be misleading because experimenters were only able to see total reading times but 
not  able  to  investigate  what  has  gone  on  within  certain  time  periods.  In  contrast,  the 
eye-tracking  method  applied  in  this  study  provided  the  moment-to-moment  data  to  the 
process of comprehension. First-pass and rereading eye movement indices from reading 
and sight translation provided robust proof toward the vertical perspective in Chinese to 
English sight translation. These differences would not have been observed if the self-paced 
method was employed, which again demonstrated the advantage of the eye-tracking method 
over the self-paced method. 
When applied to interpretation training, instructors need to acknowledge the fact that 
the vertical perspective (or meaning-based strategy) is important in Chinese to English sight 
translation. Students need to fully comprehend first before being able to reformulate and 
produce interpretation in the target language rather than rendering an interpretation which 
focuses on merely transcoding each meaning-unit, as assumed by the horizontal perspective 
(or the transcoding strategy). In Chinese to English sight translation, reformulation does not 
take place at a literal level but is conceptually mediated. Therefore, special emphasis could   80 
to  be  attached  to  higher-level  comprehension  skills  as  opposed  to  the  immediate 
code-switching between the source and the target language. To that end, a crucial strategy 
to  apply  in  teaching  Chinese  to  English  sight  translation  may  be  to  cultivate  students’ 
paraphrasing skills, which is in line with the deverbalization theory (Seleskovitch, 1976). 
Students need to learn to express themselves in their own words rather than providing a 
literal source language equivalent of the meaning unit in the target language. In that sense, 
the importance of paraphrasing could be emphasized in interpreter training. It has been 
pointed out that paraphrasing is a difficult task and that students should be trained to do so 
first  in  their  native  language  before  proceeding  to  work  paraphrasing  in  their  second 
language (何慧厛, 1999). Under this light, the  findings of this study provide empirical 
support to the importance of paraphrasing.   
 
4.2 Reading ahead and implications for interpreter training   
The other issue the present study sought to investigate was reading ahead, which was 
observed  across  the  majority  of  sentential  meaning  units  in  Chinese  to  English  sight 
translation. Reading ahead revealed that there is an overlap between the reading of new 
information and oral production in Chinese to English sight translation.   
It is hard to say at this point whether the reading ahead phenomenon is the result of 
interpreter training or something that interpreters are naturally inclined to do. However, the   81 
findings  of  this  experiment  indicate  the  similarities  between  sight  translation  and 
simultaneous interpreting. The simultaneity of comprehension and production is especially 
salient in simultaneous interpreting (Christoffels & De Groot, 2004). In that regard, sight 
translation is more similar to simultaneous interpreting than to consecutive interpreting, in 
which there is no overlap between the interpreter’s comprehension and production.   
According  to  the  author’s  experience  at  the  Graduate  Institute  of  Translation  and 
Interpretation, National Taiwan Normal University, ST has already been used as preparatory 
training to simultaneous interpreting (SI). Skills involved in ST are similar to those in SI, 
except that the input in ST is written rather than oral. In both SI and ST, the interpreter may 
take either one or both of the two following approaches depending on the context:   
(1)  To store the input in memory until it can be appropriately produced in the 
target language since there are syntactic differences between the source and 
target language. This is a challenging task since it taxes short-term memory 
and may require a longer ear-voice span (in SI) or a longer eye-voice span (in 
ST), which refers to the time the input is perceived until the time the output is 
rendered.   
(2)  Rendering translatable meaning units of the input in a linear manner. That is 
to  say,  the  interpreter  does  not  store  too  much  input  in  their  short-term 
memory  before producing  a complete sentence but produces a translatable   82 
meaning unit as soon as he/she comprehends and reformulates the information. 
The  interpreter  does  this  by  training  to  be  adroit  at  connecting  different 
meaning units together and to be more flexible with the syntax of languages. 
Against this backdrop, SI or ST training often focuses on chunking/parsing 
source text information and connecting the different chunks of information 
together in a syntactically or grammatically correct manner.   
It  should  be  noted  that  the  input  mode  of  the  source  language  in  ST  and  SI  are 
different, since the input is written for ST and oral for SI. However, the results yielded from 
this study have provided further evidence to add to the similarities shared by ST and SI. 
Hence, the overlap between comprehension and production is another reason to support 
sight translation as an ideal preparatory training for simultaneous interpreting.   
 
4.3 Future perspectives   
  Despite the findings of the present study, there are still areas which remain unexplored 
due to constraints imposed by the time and scope of this research. Several aspects could be 
improved upon and further investigated based upon our results:   
(1) The content of participants’ interpretation could be further analyzed to provide a 
relatively  “dynamic” view, as opposed to the “static” analysis employed in the 
present  study.  One  way  to  start  would  be  to  analyze  what  the  interpreter  was   83 
producing at each fixation in each passage rather than only the first fixation of 
each sentence. By doing so, one will also be able to see the eye-voice span for 
interpreters  in  Chinese  to  English  sight  translation.  At  the  same  time,  a  more 
comprehensive mapping between eye fixations and oral production could provide 
more clues to an even clearer pattern of sight translation.   
(2) Expert  interpreters  and  English-Chinese  bilinguals  also  serve  as  ideal  future 
participants of the same experiment. In that way, the performance of experts or 
those who have not received T&I training could be compared to the performance 
of the students of interpreting.     
(3) Different  language  combinations  and  different  interpreting  directions  could  be 
explored  in  future  studies  since  varying  language  structures  may  also  result  in 
distinct interpreting strategies and interpreting processes.   
(4) Audio input could be included in future experiments on tracking eye movements of 
interpreters during sight translation (or simultaneous interpreting with text), as this 
would be a more authentic context for interpreters.   
 
4.4 Conclusion   
  As one of the first studies which employed the eye-tracking method to investigate 
interpretation, the present research picked up where McDonald and Carpenter (1981) left   84 
off 30 years ago. The fruits of this study demonstrated the advantages of the eye-tracking 
method  as  a  useful  technique  in  exploring  the  moment-to-moment  processes  of  sight 
translation. It would be farfetched to say that the process of interpreting has been wholly 
revealed. However, the present study, as a continuation of previous studies which have 
employed  tools  in  cognitive  psychology,  has  marked  the  beginning  of  another  stage  in 
interpretation  studies.  It  is  strongly  recommended  that  researchers  in  the  field  of  T&I 
continue to conduct empirical studies which make use of these cognitive psychology tools 
for it is believed that they will lead us to revealing more about the process of interpreting.     85 
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Appendix A. Experiment Materials   
Text  Content   
1   
服務業和生產事業有一個非常明顯的差別。以汽車公司來說，一個工
廠裡的工人，他在裝配時候的心情，蹹這輛車的品質影響不大。可是
在旅館裡，好幾百個員工，每一個人都是旅館的「產品」。如果有哪
一個員工蹹客人不友善，就會讓客人感到不開心。所以服務業這個行
業，必須小心注意每一個細節，因為每一個員工都代表非常重要的力
量。 
Translation   
There  is  a  striking  difference  between  the  service  industry  and  the 
manufacturing industry. Take a car manufacturing company for example. 
The mood of a worker on the assembly line may not influence the quality 
of a car. However, in a hotel, there are hundreds of employees every one 
of them is a  “product”  of the company. If one of the employees treats 
a  customer  in  an  unfriendly  manner,  the  customer  will  be  unhappy. 
Therefore, it is important to pay attention to every detail in the service 
industry because every employee makes a difference.   
Comprehension 
questions   
服務業跟生產業其蹴沒有差別。(X) 
The service industry and the manufacturing industry are no different.   
旅館的員工如果蹹客人不友善，客人就會感到不開心。(O) 
If  an  employee  of  a  hotel  is  unfriendly  to  customers,  they  will  feel 
unhappy.   
2 
大部分人買了腳踏車、摩托車或汽車後，幾乎都還會再加買一把鎖。
大部分的人也都會用信封，信寫完了，將信封口封住後，才會寄出去。
可是現在我們用的踝腦設備，包括軟體、硬體，都沒有鎖。踽是踝子
信箱，除了需要簡單的密碼用來收信、寄信之外，其蹴內容誰都看得
見；我們的踝腦也沒有「鎖」，大部分在公司上班的人都踝腦開著就
離開座位。   90 
Translation   
After most people buy a bike, a motorcycle, or a car, they would usually 
buy a lock to go with it. Most people also use envelopes. After they finish 
writing a letter, they will put the letter in the envelope and seal it before 
mailing  the  letter.  However,  be  it  software  or  hardware,  the  computer 
systems we use today do not have locks. Take emails for example. Only a 
simple password is needed to retrieve or send a letter, so it is actually 
quite easy for anyone to gain access to our emails. Our computers are 
without  “locks”either. Most people who work in an office often leave 
their seats with their computers left on.   
Comprehension 
questions 
大部分人都會把踝腦上鎖。(X) 
Most people lock their computers.   
大部分在公司上班的人會把踝腦上鎖。(X) 
Most people who work in offices lock their computers.   
3 
業務雖然是困難的工作，但也可以幫助人克服恐懼。業務員永遠無法
踣料會跶見什麼樣的人，突發的狀況層出不窮，每一天都是冒險，等
著你解決想不到的問題。業務員也必須和各種不同的人來往，而且通
常這些人的性別、種族、個性、和價值觀都大不相同。學會與各種不
同人溝通，相處，甚至合作，都是一輩子的挑戰，尤其蹹業務工作特
別為重要。 
Translation   
Being a salesperson may be difficult,  yet it can help people overcome 
their fears. A salesperson can never predict what kind of people they will 
meet. There are all sorts of situations and everyday is an adventure, filled 
with many problems to be solved. Salespeople also need to engage with 
different  kinds  of  people,  who  are  usually  of  different  race,  gender, 
personality,  and  values.  Learning  to  communicate  and  interact  with 
different people or to cooperate with them is a lifelong challenge. This 
challenge is especially important to salespeople.   
Comprehension 
questions   
業務人員需要處理各種不同的問題。(O) 
Salespeople need to deal with different types of problems.   
業務雖然是困難的工作，但也可以幫助人克服恐懼。(O) 
Being a salesperson may be a difficult job, but it can also help people 
overcome their fears.     91 
4.   
很多人都會說，沒有病痛就代表身體很健康。事蹴上，既使沒有生病，
也未必代表健康。健康指的應該一個人沒有病痛，而且又非常有活
力。通常大家總是在失去健康之後才會關心健康的問題。只有在感覺
疲倦或者生病的時候，才會採取行動維護健康。不跸維護健康的同
時，要小心不可以太跸極端。例如不要只吃某一種類的食物，而應該
均衡的飲食。 
Translation   
Many people say that if you are not sick, it means that you are healthy. In 
fact, even if you are not sick, it does not mean that you are healthy. Being 
healthy means someone is without any illnesses and also very energetic. 
Often we do not pay attention to the issue of health until we lose it. Only 
when we feel tired or sick will we take actions to preserve our health. 
However, when trying to maintain our health, it is important not to go to 
the extreme. For example, one should not eat only one type of food but 
should keep a balanced diet.   
Comprehension 
questions   
沒有病痛就代表身體很健康。(X) 
Not being sick means you are healthy.   
維護健康的同時也要小心不可太跸極端。(O) 
We should not go to the extreme when trying to maintain our health.     
5 
讚美是一種藝術，可以為我們創造很多新的機會。如果想獲得讚美，
就要先付出讚美。只要我們多用一點心，適時的讚美別人，自然也會
獲得善意的回應。  讚美必須真誠、即時，才能真正激勵人心；讚美
也要具體，才能讓蹹方清楚自己的優點。不跸最重要的是，讚美一定
要表跲出來讓蹹方知跰，因為如果不表跲，蹹方永遠不會知跰你蹹他
的看法。 
Translation   
Complimenting others is an art which creates many opportunities for us. 
If you want to be complimented, you should pay others compliments first. 
As long as we put in more efforts and compliment others at the right time, 
we will also get positive feedback. A compliment should be sincere and 
timely to really encourage others. A compliment needs to be concrete so 
the  person  being  complimented  will  know  his/her  strength.  However, 
most importantly, a compliment needs to be expressed. Because if we do 
not express ourselves, the other party will never know what you think of 
him/her.     92 
Comprehension 
questions   
如果先付出讚美，就比跨容易獲得讚美。(O) 
It’s easier to be complimented by others if we pay compliments first.   
只要誠心地欣賞他人，就算沒有表跲出來蹹方也感覺得到。(X) 
As long as we have sincere appreciation others, it would not matter if we 
did not express our thoughts.   
6 
投資理財是一門重要的學問，不跸投資之前要了解自己的性格，有些
人個性比跨積極，有些人則個性保守。不同的人適合不同的投資方
式，比如積極型的人適合投資獲利機會高但是風險也高的東西，但是
雞蛋不要都放在同一個籃子裡；反跸來說，個性保守的人，適合風險
比跨低的投資工具。但也要記得做有一點風險的投資，否則要靠投資
賺錢恐怕很難了。 
Translation   
Investment  is  an  important  art.  However,  before  we  make  any 
investments, we should know ourselves first. Some people are risk-takers, 
while  others  are  more  conservative.  Therefore,  different  investment 
strategies are suitable for different people. For instance, a riak-taker can 
invest in things which may yield high profits but also have high risks. 
However, we should not put all the eggs in one basket. On the other hand, 
it may be more suitable for a conservative person to invest in products 
with lower risks. Yet, he/she should also make investments which involve 
a certain level of risk, otherwise, it would be hard to make money by 
investing. 
Comprehension 
questions   
投資前只要留心市場走向，不需要考慮自己的性格。(X) 
We only need to pay attention to the market but do not have to think about 
our personality before making an investment.   
積極型的人適合獲利機會高但風險也高的投資工具。(O) 
Investment tools which may yield high profits but also have high risks are 
suitable for risk-takers.   
7 
Practice passage 
假設你從來沒有在網跡上買或賣跸商品、想試試看，我建議你找個線
上購物網站，先逛逛看。看到心動或喜歡的商品，不要立刻買，先觀
蹸一下其他人如何競標，然後想好自己願意付的價錢，之後再正式進
場購買。如果真的決定要買東西，先注意賣方跸去的記錄，也可以問
問熟悉此商品的朋友，或者也可以用踝子郵件或踝話事先問清楚網拍
的相關細節。   93 
Translation 
If you have never bought or sold anything online and would like to try, I 
suggest that  you start by browsing an online shopping site. If  you see 
something  you  are  interested  in  or  something  you  like,  do  not  buy  it 
immediately. Observe how others bid for it and think about a price you 
are willing to pay before really making the purchase. If you do decide to 
buy something, pay attention to the past record of the seller or ask friends 
who are familiar with the product first. Also, you can send an email or 
make a phone call to ask about online shopping details first.   
Comprehension 
questions   
如果沒有在網跡上買跸東西，最好先熟悉一下再進場購買。(O) 
If  you  have  never  bought  anything  online,  it’s  better  to  familiarize 
yourself to it before really buying.   
看到喜歡的商品，一定要馬上下標才不會錯失機會。(X) 
If you see something that you like, you need to bid for it immediately so 
that you won’t lose the opportunity.   
8   
Practice passage 
如果不是親身體驗網跡的便利，還真是難以相信。我記得以前在美國
讀書的時候，要想買飛機票、或是訂一家理想的旅館，打上數十通踝
話，還不一定順利。但是現在我女兒告訴我，她去美國出差前，只要
事先上網，不要十分鐘，所有事情都解決了。有人說：未來是個網跡
的社會，距離會因為網跡而縮短。但是我想蹹各位說，這個時代早就
已經來臨了。 
Translation     
If  I  had  not  experience  for  myself,  it  would  be  hard  to  believe  how 
convenient the Internet is. I remember when I was studying in the States, 
if I wanted to buy a plane ticket or book a nice hotel; I would have had to 
make  many  phone  calls  but  may  not  necessarily  achieve  my  goals. 
Nowadays, my daughter tells me that before she goes on a business trip to 
the US, all she has to do is go on the Internet, and in less than 10 minutes, 
everything is taken care of. Some say that the future society will be the 
Internet era since the distance between people will be shortened because 
of the Internet. However, I say that era has already arrived.   
Comprehension 
questions   
現在要訂旅館或機票要花上很久的時間。(X) 
Nowadays, it may take a long time to book a hotel or buy a plane ticket.   
網跡的時代其蹴還沒有來臨。(O) 
The age of the Internet has arrived.     94 
9 
Practice passage 
現在的資訊那麼多，學習方式又是如此多元，一個年輕人要靠自己學
習，已經不容易成功了。現在的社會必須要靠很多有經驗的人，踽是
學校老師或者專業人士，幫你整理出學習的內容，你才有可能找到學
習的捷徑。在這個環蹜下，到學校受教育絕蹹是最快的學習捷徑。 
Translation   
With so much information and diverse ways of learning, it has become 
very difficult for a young person to succeed by self-learning. In today’s 
society, we need to rely on experienced people such as school teachers or 
professionals to organize information for us so we can find a shortcut to 
learning. Under this environment, getting a school education is definitely 
the fastest way to learning.   
Comprehension 
questions 
現在的環蹜中，自學是最快的學習捷徑。(X) 
In the environment today, self-learning is the fastest way to learn.   
現代社會中，學校老師或專業人士可以幫助我們學習。(O) 
School teachers or professionals can help us learn in the modern society.   
 
 
 
Appendix B. Statistic Results of Eye movement Indices   
 
Table B 1. Statistic results of first-pass reading time 
(p<.05*, p<.01**, p<.001***)   
  Df.    Mean Sq.    F value  Pr.     
First fixation duration    2  30486.61  39.60  <.001  *** 
  34         
Single fixation duration  2  39435.02  35.02  <.001  *** 
  34         
Gaze duration  2  67682.87  49.42  <.001  *** 
  34         
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Table B 2. Statistic results of fixation probability and refixation probability   
(p<.05*, p<.01**, p<.001***) 
          Df.    Mean Sq.   F value  Pr.           
Fixation    2  0.26  17.07  <.001  *** 
probability  34         
Refixation      2  0.15  22.24  <.001  *** 
probability  34           
 
Table B 3. Statistic results of go-past time and regression-out rate on two-character words 
(p<.05*, p<.01**, p<.001***) 
          Df.    Mean Sq.    F value  Pr.     
Go-past time  2  62287.306  11.55  <.001  *** 
          34         
Regress-out rate 
 
2 
34 
0.118575  7.91  .002 
** 
 
Table B 4. Statistic results of rereading time and total viewing time on two-character words   
(p<.05*, p<.01**, p<.001***) 
          Df.    Mean Sq.    F value  Pr.     
Rereading time    2  109435.98  18.25  <.001  *** 
  26         
Total viewing time    2  137003.44  19.55  <.001  *** 
  32         
 
Table B 5. Statistic results of rereading rate and on two-character words 
(p<.05*, p<.01**, p<.001***) 
  Df.    Mean Sq.    F value    Pr.     
Rereading rate 
 
2 
34 
0.06  4.72  .016 
* 
 
 